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PRODUCTION WELDING 


COLUMBIA Stee! Office Equipment Co. 
also produces attractive filing cabinets 
like this one by braze-welding with 
Tobin Bronze Welding Rod. 


STRONG JOINT on desk housing is made with Tobin Bronze Welding Rod 


Office equipment maker uses Tobin Bronze 
to braze-weld stronger, cleaner joints 


On desks and filing cabinets it’s impor- 
tant that all corner joints have ade- 
quate rigidity and strength, and that 
they look clean and neat after enamel 
finishing. Whether they will or not de- 
pends largely on the welds at these 
points. 

Columbia Steel Office Equipment 
Co., Philadelphia, has this problem 
licked. First, they spot-weld all desks 
and filing cabinets. Then, units are 
braze-welded with Tobin Bronze* 
Welding Rods (3/32 in.). Columbia 


says, “Braze-welding with Tobin 


Bronze provides greater strength at the 


joints .. . helps to make our equipment 
more attractive. Our work goes faster, 


too. Tobin Bronze flows freely. ‘tins’ 


quickly, gives strong, neat bonds. 


Braze-welding with Tobin Bronze } 
the fastest, most economical way we’ 
found to do the job.” 

ANACONDA Welding Rods for ma! 
types of production and repair JODS al 
available from distributors throughou! 
the United States. The American Bras 
Company, Waterbury 20, Conn. | 
Canada: Anaconda American Bré 
Ltd., New Toronto, Ont. 


*Reg. U.S. Pat. Off. 


A nee gener) 


Welding Rods 


Anaconda Copper-372 e Tobin Bronz 
Anaconda-997 (Low Fuming) Bronz 

Silver-S28 e Cupro Nickel-S26 e Eve 

© Ambraloy-928 @ Phosphor Bronz 
Phosphor Bronze-354., 


For more information, turn to Reader Service Card, Circle No. 341 











UNIV. OF Mil 


AUG 1 71 
EAST ENGINEERING 72722 
LIBRAR 


WILLIAM P. WINSOR 


Publisher 


T. C. DU MOND 
Editor 








H. R. CLAUSER 
Managing Editor 


JOHN B. CAMPBELL 
Associate Editor 





JOHN L. EVERHART 


Associate Editor 


THEODORE B. MERRILL, JR 


Assistant Editor 


MALCOLM W. RILEY 
Assistant Editor 


KENNETH ROSE 
VMid-Western Editor 
111 W. Washington Street, 
Chicago 

FRED P. PETERS 


Editorial Consultant 


GIL MILLER 
irt Director 





M. RANDOLPH LONG 


Advertising Sales Manager 


FRANK J. ARMEIT 


Production Manager 


HN Y. CUNNINGHAM 


Promotion Manager 


HN N. CARLIN 


Circulation Manager 


C WOLFE 
1Z¢ Vanager, Reader Service 








y Published monthly by 


REINHOLD PUBLISHING CORP. 
j 430 Park Avenue 
nze 15 : Ne York 22, NX. i. 
we \ : 
RALPH REINHOLD 
Chairman of the Board 


mati} PHILIP H. HUBBARD 


President & Treasurer 





DS al 
dl K TARKE 
1OU issistant Treasurer 
>, 
srass q F.P PETERS 
aa | g ice President & Secretar) 
Bras 4 G CHRAN 
’ i ice President 
g H TON LOWE 
% ice President 
A M LUE 
i e President 
— P. WINSOR 
x e President 
N ‘ 
\ 


> 


“ETHODS 1S INDEXED REGU- 





NGINEERING INDEX ANO THE 
S INDEX 











Materials 


& Methods. 


AUGUST 1954 


FEATURE ARTICLES 


Ten Laws of a Materials Department M.A. Williamson 
Some realistic observations on the environment in which materials 
groups usually work 


Three Forms of Synthetic Micas Theodore B. Merrill, Jr. 


Their use will lead to better insulating materials 


How Adhesives Solve Camera Assembly Problems 
Rubber-based adhesives successfully join many materials combinations 


New Tin-Depositing Flux for Soldering Aluminum D.C.Burch and R.L. Simpkins 


This flux used with zinc-tin or zinc-aluminum makes good joints 


Borides and Aluminides—New Refractory Hard Metals J. L. Everhart 
Possess properties and characteristics between those of metals 
and ceramics 


Why Epoxy Resins for Laminated Tooling John Delmonte 
Their unique properties suit them for many tooling uses 


Selecting A Brush Finish R. O. Peterson 


Which brush to use where 


Materials in High Temperature Water R. C. Westphal and J. Glatter 
How a wide range of metals perform under unusual bearing 
conditions 


Gray Iron Shell Mold Castings Kenneth Rose 


Prove stronger for thin parts and lower in cost than sand castings 


Materials at Work 


Metals, nonmetals, parts and finishes in new uses 


Wire Screw Thread Inserts in Molded Plastics Benjamin Franklin 
Coiled wire inserts one good way to thread holes in plastics 


VMIATERIALS & METHODS MANUAL NO. 107 


How Nuclear Radiation Affects Engineering Materials D. O. Leeser 


ENGINEERING FILE FACTS 


Comparative Electrical Properties of Some Metals 
Thermal Conductivity Conversion Charts 
Ingot Iron and Wrought Iron 


DEPARTMENTS 

The Materials Outlook 3 New Materials, Parts, Finishes 
Materials Briefs 7 Contents Noted 

Men of Materials 9 News of Engineers, Companies, 
Materials Engineering News 11 Societies 

Reader Service 67 Meetings & Expositions 
Manufacturers’ Literature 68 Advertisers and Their Agencies 
One Point of View 75 Last Word 


VOL. 40, NO. 2 


77 


80 


84 


90 


93 


100 


102 


105 


128 


109 


123 
125 
127 


131 
151 


180 
188 
230 
232 


PRICE 50 CENTS A COPY. PAYABLE IN ADVANCE, ONE YEAR, $2.00; TWO YEARS, $3.00; THREE YEARS, $4.00 IN U. S., POSSESSIONS AND 


CANADA. IN ALL LATIN AMERICAN COUNTRIES: ONE YEAR $10.00; TWO YEARS, $16.00; THREE YEARS, $20.00. ALL OTHER COUNTRIES: ONE 


VEAR $15.00; TWO YEARS, $25.00; THREE YEARS, $30.00 (remit BY NEW YORK prarr). COPYRIGHT, 1954, BY REINHOLD PUBLISHING 


CORPORATION. PRINTED BY PUBLISHERS PRINTING CO., NEW YORK, N.Y. ALL RIGHTS RESERVED. REENTERED AS SECOND CLASS MATTER JULY 
19, 1951, AT THE P OST OFFICE AT NEW YORK, N.Y., UNDER THE ACT OF MARCH 3, 18679. ESTABLISHED IN 1929 AS METALS AND ALLOYS, 

















is increased. Inco Cast “ 
harm from these sources. 





Open Position. Notice how dise swings full 
open in 4 turn. Material flow is aided but 
danger of abrasion and erosion of seat lip 
5S” Monel prevents 











shocks, 
galling. 


corrosion, constant 





Closed Position. As dise wipes across seat it 
removes clinging powders or pastes, then 
seats watertight. Inco-Cast Monel and “S” 
Monel construction withstands tumbling 
abrasion, and 

















Seats perfectly : 
after 5 years 


For Rugged Duty 
such as handling fluo- 
rine- and _ hydrogen: 
treated solids and slur. 
ries, (up to 700° F.) 
General Machine 
Company of New Jer 
sey relies on Inco-Cast 





Monel and “S” Monel 
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a to give extra service 


ae life to their self-clean 


ing dry valves. Draw. 
ing at left shows self 








cleaning principle. 


»-.and 1,250,000 openings and closings 


Every 3rd minute, 24 hours per day, 5 
days per week for over 5 years... 
1,250,000 times in all... a dry valve 
similar to those shown above has opened 
and closed. In all that time it has given 
no trouble, still seats perfectly. 


What’s it handling? A gritty, abra- 
sive limestone-like powder that liber- 
ates highly corrosive fluorine. 


How does it operate? The dise arcs 
across the seat with a self-cleaning 
wipe. Clearance is tight, galling and 
abrasion could be severe. 


How’s it made? Body and disc are 
Inco Cast Monel®. Seat is Inco Cast 
*S”’® Monel. 


When you get this team of Inco Cast 
alloys on your side, valves can be ex- 
pected to give long service. Both alloys 
resist and 


abrasion and, 


corrosion 
when worked against each other, they 
show remarkable immunity to galling. 
Both are cast to last. Age-hardenable 
“S” Monel provides extra “slippery” 
hardness. 


= 
Inco Casti MQS... Precision, Sand, Centrifug® 


For more information, turn to Reader Service Card, Circle No. 372 


Chances are you know Monel well.» 
but you may not be so familiar wit 
“S” Monel and what it can do t 
lengthen equipment life. If not, wml 
today for a free copy of “Engineering 
Properties of ‘S’ Monel.” For inform 
tion on the dry valves illustrated, © rite 
General Machine Company of New 
Jersey, 401 Market St., Newark 5, N.] 
The INTERNATIONAL NICKEL COMPANY, Int 
67 Wall Street New York 5, N. 
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W orld 8 largest die casting machine can turn out shensiaune parts. 





ew Machine Can Die Cast 


A Toledo, Ohio die casting con- 
cern has set out to prove to the auto- 


motive industry that larger aluminum 


die castings are in the cards for to- 
morrow's cars and trucks. By Decem- 
ber, the Doehler-Jarvis Division of 
National Lead Company plans to 
have die cast aluminum engine blocks 
to show to automobile manufacturers. 
The blocks will be cast on a new 
72-in. die casting machine which was 
unveiled last month as a joint proj- 
ect of Doehler-Jarvis and Kaiser 
Aluminum and Chemical Corp. 

Company executives frankly adm‘t 
that the machine was conceived and 
built to show automobile manufac- 
turers how die castings can meet 
large part requirements at lower cost. 
The big new 72-in. machine may be 
able to do it. It is capable of turning 
out 75-lb aluminum die castings at 
a rate of one every two minutes, 
ompared to previous maximum prac- 
tical weights of 20 lb. Adapted to 
Zin, castings up to 200 Ib may be 
possible but right now the primary 
tarect is aluminum. 

Increased use of large aluminum 
die stings for such applications as 
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Aluminum Engine Blocks 


torque converter housings for auto- 
matic transmissions and for heavy 
grill parts is interpreted as a trend 
by some engineers inside the auto- 
motive industry and among the ranks 
of its suppliers. The unveiling of the 
big die caster will undoubtedly 
quicken thinking along these lines. 

Frank J. Koegler, General Man- 
ager of Doehler-Jarvis said, ‘We 
have learned while developing the 
large die castings now in common 
use in the automotive industry that 
we can make aluminum die castings 
to compete with those usually made 
in cast iron.”” He believes that larger 
die castings will fill a definite need 
because, “Weight has been an ever 
increasing problem in the automotive 
industry. We are convinced that 
aluminum is the answer to this prob- 
lem—especially with the newer de- 
velopments being added to cars, such 
as power brakes, power steering, and 
the almost universal use of automatic 
transmissions. Add to these possibili- 
ties the use of aluminum die cast 
motor blocks, instrument panels, rear 
deck lids, door frames and other 
large pieces.” D. A. Rhoades of 


gest 


Kaiser Aluminum emphasized the 
point that “The fact that large die 
castings are now commercially avail 
able for the first time will inevitably 
lead to their design and use in a 
variety of new applications.” He re- 
ported that market studies conducted 
by Kaiser Aluminum indicated a 
ready market for larger aluminum 
die castings than are now available. 
The increased use of aluminum in 
automobiles cannot be disputed, but 
the resistance to the use of light 
metal where steel or iron is well 
established is formidable. The first 
question with automobile men re- 
mains cost, not weight, and like men 
from Missouri, they have to be 
shown before they will buy. Unless 
a new feature will provide a sales 
gimmick or a price cut it won't get 
much consideration. The Detroit fra- 
ternity believes, and is probably 
right, that John Q. Public doesn't 
care what the block of his Super 8 
is made of as long as the motor starts 
when he steps on the starter on a 
cold morning. On top of that, most 
Americans like big, heavy cars. 
Automotive engineers are not 
wholly unconcerned with weight, 
since what they term ‘‘performance™ 
in an automdbile is basically its pow- 
er weight ratio. However, they have 
a solution for increased performance 
which is far less expensive than 
major component changes which re- 
quire retooling. A few minor changes 
in any of the present new engines 
will boost their horsepower and 
change the power weight ratio sig- 
nificantly. In addition, they can claim 
that the customer is getting more for 
his money. So as long as the Ameri- 
can driver is willing to haul a few 
tons of steel around with him, every- 
body is happy with the status quo. 


Aluminum’s major new uses in 
the automobile industry will prob- 
ably be limited to accessory type 
equipment and perhaps some major 
components of high performance 
sports-type cars if that field continues 
to grow. To convince automobile 
production men that aluminum cy]l- 
inder blocks are practical, the die 
casters will have to come up with 
some astounding cost figures. Even 
so, the investment in foundries and 
tools for iron and steel insures that 
the old standbys will be slow to die. 



























NBS Chief Calls 


for Plasties Institute 


A call for the formation of an in 
dustry-supported plastics institute has 
been made by Gordon M. Kline of 
the National Bureau of Standards. 

Dr. Kline, who is chief of the 
NBS Division of Organic and Fib- 
rous Material, spoke at the annual 
conference of Society of the Plastics 
Industry held at Cleveland in June 
A dynamic program of research and 
engineering studies on plastics calls 
for industry cooperation and team- 
work, he said. The record of similar 
activities in other industries indicates 
that now is the appropriate time to 
plan and organize such an effort 
through a plastics institute. 

According to Dr. Kline, 
nificant part of the research program 
must be directed toward advancing 
our knowledge of the fundamental 
relationships between the structure of 
polymers and their properties. As 
examples of fundamental research 
having important potential applica- 
tions, he cited five programs now 
under his direction: 


0 
a SIP 


Crystallization 

@ The physical properties of or- 
ganic polymers and their ultimate 
end uses as rubbers, plastics or fibers 
depend to a marked extent on the 
presence or absence of crystallinity 
and the location of the melting tem- 
perature. Recent shown 
that crystals in polymers are formed 
from nuclei that are produced at an 
approximately constant rate, and the 
crystals grow at a constant rate after 
initiation. These observations permit 
the application of much of the 
theory of crystallization in metals to 
the study of polymers. These results 
can be used to predict conditions 
respectively favorable or unfavorable 
for crystallization to occur. 


Bulk Modulus 

@ Considerably less is known 
about the bulk modulus of polymers 
than about its shear modulus, both 
from the point of systematic experi- 
mental results and molecular inter- 
pretations. Some static data are avail- 
able, although no consistent picture 
relating such phenomena to structure 
seems evident at the moment. These 
measurements should have a consid- 
erable bearing on our understanding 


work has 


12 


of the change in properties at the 
transition from rubberlike to glassy 
behavior, and should be continued 
in conjunction with other experi 
ments designed to elucidate the na- 
ture of this change. A method of 
measuring dynamic bulk modulus di 
rectly is being sought. 


High Strain Rate 


@ An instrument has been built 
for investigating the behavior of nat- 
ural and synthetic fibrous materials 
under high velocity impacts. The 
results obtained to date are leading 
to new concepts of fiber properties. 
Basic mathematical formulas are be- 
ing derived for the velocity of strain 


propagation and for the strain, 
stresses, strain energy and kinetic 


energy developed at these high rate; 
of straining. 


Craze Prevention 


@ Basic research on the nature of 
crazing has led to a method of ori- 
enting polymethyl methacrylate by 
multiaxial stretching of the heated 
cast sheet approximately 100%. The 
resulting toughened sheet gives 
promise of being sufficiently shatter 
resistant to serve in place of the 
conventional laminate made with a 
polyvinyl butyral interlayer as a 
glazing material on pressurized air- 
craft, thus effecting savings in cost 
and weight. The stretched material 
is also free from the tendency to 
craze and crack under stress, a trou- 
blesome and costly fault of the or- 
dinary cast acrylic plastic. 
Irradiation 

@ Whereas cross-linking by chem- 
ical additives usually leads to net- 
work formation and therefore re- 
duced formability and _ increased 
brittleness, cross-linking by nuclear 
or gamma irradiation offers the pos- 
sibility of limiting the cross-linking 
to the tying together of two or more 
large molecules linearly. This should 
lead to a product with higher soften- 
ing point and greater toughness, but 
one which is still capable of being 
formed. 

The conference also heard a re- 
view of present information on ir- 
radiation of plastics by David S. 
Ballantine of Brookhaven National 


Laboratory. Polyethylene contin 
attract most attention. Not on 
it be cross-linked by means of 
ation, but work by R. D. Bret 
Yale University and by J. J. } 


and his associates at the Uni 
of Michigan indicates that pol 


lene may be synthesized at relat 


low temperatures and pres 
Extreme operating conditions 
close control are presently need 
the commercial production of 
ethylene. 
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1 for 
, poly- 
According to Ballantine 


Bretton is working at room tempera- 
ture and atmospheric pressure and 
studying the problem mainly from a 
theoretical viewpoint. The Michigan 
group, working at room temperature 
and about 1000 psi pressure, have 
been able to produce 100-g amounts 
of the polymer and are currentl 


studying its physical properties. 


Controversy on materials for tool. 
ing dominated a session devoted to 


automotive applications. The 


Cases 


for cast phenolics, glass-reinforced 
polyesters and epoxies were presented 


respectively by Robert H. Voss, of 


Warren Plastics & Engineering, 


Inc.. 


Fred Lyijynen, of Chrysler's Automo- 
tive Body Div., and George M. Rice, 


of Ren-ite Plastics, Inc. 


Materials 


with improved heat resistance are 
being sought, and interest was ex- 


pressed in the possibility of g 


reinforced phenolic laminates 


olass- 


as 


possible solution to this problem 


Other conference sessions wer 


1¢ 
tC Ut 


voted to present and potential appli 
cations of plastics in radios, tele\ 
sion sets, refrigerators and air con 
ditioners, and to the impact of new 
vinyl forms and rubber-resin blends 
on conventional rubber applications 
It was stated that polyvinyl! chloride, 
modified with 5-15% rubber, has an 
Izod impact value of 15-17 ft-lb /in 
which compares favorably with that 


of styrene-rubber blends. 


The exposition accompanying the 
conference offered few surprises to 
those who had kept reasonably well 
abreast of technical developments in 
the past two years. Of particular 1n- 
terest was the process demonstrated 
by B. F. Goodrich Chemical Co. 19 
which rigid polyvinyl chloride sheet 
(Geon) is fed from a reel through 
an oven and formed in a 10-sec cycle 
on a conventional metal stamping 
press. Both new materials and new 
automatic machines testified to 1 
creasing interest in vacuum forming 
Altogether, 172 exhibitors were f¢p- 
resented at the show, and attencanc 


totaled almost 18,000. 


sessions drew 1058. 
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1000-lb titanium ingot is lifted from 


well of a 204on automatic double 
nelting vacuum furnace. Recently installed in the Henderson Nevada plant of 


litanium Metals Corporation, the furnace works on a vacuum principle rather 


than with slightly positive pressures of argon and helium. Low hydrogen con- 


lent Utanium with improved homogeneity is produced, the company claims. 





Tinplate Substitutes 
Studied by Can Company 


U tinned steel, specially treated 
steel, aluminum, and zinc-, alumi- 
hum- or mnickel-coated steel are 
‘mony the leading materials under 
‘onsideration as alternates for tin 
plate for metal can production. Ad- 
hesive bonding holds promise for 
Many can applications. 


Three research engineers from the 
-_ in Can Company reviewed 
Ne sictus of alternate materials for 


metal cans in a paper delivered to 
the Institute of Food Technologists. 
H. Lueck of American Can 
tcc out that over half of the 


Dr } 


woe 
POIT 


world’s tin production lies in the 
immediate path of calculated com- 
munist agression in Indochina and 
that the long sealanes would be hard 
to defend in case of war emergency. 
He said that the government's stock- 
piling program provides short term 
insurance against shortages, but a 
long term program must result in the 
development of tin-free cans—first 
for industrial and household non- 
food products, and ultimately as food 
containers. The present Canco pro- 
gram differs from previous “‘conser- 
vation’ programs in that it is not 


limited to materials and methods tied 
to existing production facilities. All 
possible alternates and manufactu: 
ing techniques are being reviewed 
and evaluated. 

In reviewing the characteristics of 
tin plate, Dr. Lueck said ‘Tin plate 
is so unique that many believe the 
canning industry grew as it did 
around the properties of the tin steel 
combination.’” Even with tin plate, 
however, can manufacturers tailor 
make the cans for each application, 
considering the reactivity of the 
product and the stresses that the can 
will encounter during processing and 
distribution. As far as strength is 
concerned, the manufacturer has a 
choice of six tempers, ranging from 
T1, the softest tinplate practical for 
mill production, to T6, the stiffest 
plate practical for handling on can 
manufacturing equipment. 


New Materials 


Steel, because it is the only sheet 
material produced in anywhere near 
sufficient quantity to meet the de- 
mand for 35.6 billion cans annually, 
is and will probably always be the 
leading material for cans. Untinned 
steel is a leading candidate for tin 
free cans, not only because of its 
availability, but because its mechant- 
cal properties are essentially the same 
as those of tin plate. Untinned steel, 
however, must be enamelled on both 
sides to prevent corrosion, while elec- 
trolytic tin plate can be used as is for 
many applications. 

Side seam closure of tinless cans 
poses a new problem, since it is not 
possible to solder steel plate. Several 
methods of welding black steel plate 
and other sheet metals have been 
investigated, but the welding prob- 
lems have been different from any 
others encountered heretofore. Re- 
search is continuing on welding and 
the can company engineers held that 
it is quite possible that the process 
will become more important in can 
manufacture in the future. 

Adhesive bonding is finding wide 
application in tinless containers. At 
present most oil cans are made of 
CMQ black plate with cemented side 
seams and the cementing procedure 
is rapidly expanding to include con- 
tainers for other styles and sizes of 
cans. The absence of a solder seam 
in adhesive bonded cans offers the 
additional bonus of all-around lith- 
ography. 

Canco engineers believe that chem- 
ically treated steel plate will be one 

(Continued on page 191) 











































New vinyl-to-metal laminating process 
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Naugatuck’s new and exclusive laminating process 
bonds Marvinol® vinyl sheeting to practically any 
kind of sheet metal—permanently! It gives metals 
all the famed corrosion and chemical resistance of 
vinyl plastic, one of the most inert of all known 


materials! 


New Marvibond laminates end rusting—resist 
acids, alkalies, salt water, alcohol, household chemi- 
cals, corrosive industrial liquids and atmospheres .. . 
e give far greater corrosion and abrasion resist- 


ance than galvanized steel—much superior to 
varnish, phenolic, or alkyd finishes! 









e withstand weather and humidity 
indefinitely! 


e remain dimensionally stable up 
to 250°F! 


e take more than 40 lbs. per inch 
in lap-off tests! 


e will not chip, crack, craze, or 
flake off! 


e will not support combustion! 


e can be deep drawn, sheared, 
crimped, bent, embossed, drilled, 


and punched—with standard tools — without dam. 
age to coating or bond! 


e and cost less than stainless steel! 


Since Marvibond involves lamination rather than 
spraying, it gives all the excellent chemical, abrasion 
and heat resistance of a polyvinyl chloride—protec. 
tion not obtainable with a solution grade viny! 
And it gives this superior protection at less cost. 
Illustrated are just a few of the many forms and 


products into which Marvibond has been fashioned 





— suggesting the tremendous scope of product poss. 





bilities this new process opens up. 
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—One Point of View 


A Big Help—Perhaps 


Did you ever wonder what, if anything, all 
the alloy numbers meant when you dealt with 
wrought aluminum alloys? Usually they 
meant very little, possibly nothing more than 
an experimental number or the whim of some 
sales executive. Things are soon to be differ- 
ent though. 


Effective October 1, 1954, a new system of 
alloy designations will be applied to all 
wrought aluminums and aluminum alloys. 
Based on other 4-digit systems, numbers have 
been assigned to tell certain things about the 
alloy. The first numeral will tell which ele- 
ment is the major alloying constituent, the 
second digit tells whether there are modifica- 
tions in the alloy’s composition, the final two 
digits are purely for identification. In many 
cases, old alloy numbers are retained in the 
final two digits. For example, the familiar 
75S now becomes 7075. 


Generally speaking, we like the new sys- 
tem, but can foresee a possible difficulty 
which might result from the impending 
change. Although it seems obvious that the 


designations were assigned in such a way that 
there is a minimum of duplication between 
this list and other established lists, there are 
enough similar numbers to cause some 
trouble. Possibly this is a pessimistic attitude, 
but we have seen enough foolproof systems 
go awry to convince us that the general public 
can really foul things up without any effort 
whatsoever. 


Possibly the addition of the temper number 
when referring to the wrought aluminum 
alloys will keep some people from confusing 
them with steels, but the probability is great. 


What's the answer? It would seem that 
each individual specifying an engineering 
material should use the letter designation of 
the identifying group as well as the numeri- 
cal designation. Chances for error are greatly 
reduced if the alloy is designated as AA 1030. 
That identification cannot be mistaken for 
SAE 1030 or AISI 1030 or JAN 1030 or any 
other 1030. 


Despite our slight reservation, we are 
anxious to applaud the efforts of the alumi- 
num industry to create some order out of 
what has been chaos. If only something like 
this could be done in the plastics industry. 


LC Mh. Verse) 








August, 1954 















Steel user drops own tests 





relies on pre-tested Ryerson alloys 


A manufacturer reports that it was standard prac- 
tice with his company to run a pilot hardenability 
test on all alloys, regardless of source. But after 
checking their results over a period of time against 
Ryerson Certificates of Analysis and Hardenability, 
they decided that our alloy steel and our Certificates 
were so completely reliable that the pilot run could 
be discontinued. The result: a definite saving in 
time and money. 


You don’t have to run analysis or heat treatment 
response tests on Ryerson Certified Alloys. You 
save time and money because these tests are run 


RYERSON STEEL 


and recorded for you as a part of the exclusive 
Ryerson 8-step quality control plan. 

Starting with the careful selection and identi- 
fication of every heat carried in Ryerson stock, 
this plan assures you of quality steel—steel of 
known analysis and known performance. It 
means that tested alloys, racked separately by 
heats, are accurately prepared to your specifica- 
tion and shipped to you with test data to confirm 
quality and guide heat treatment. 

Yes, you save time and money with Ryerson 
Certified Alloys ... yet you pay no more. To get 
these dependable controlled-quality steels promp- 
ly, call your nearby Ryerson plant. 


Principal products in stock: bars, structurals, plates, sheets, tubing, alloy 
and stainless steel, reinforcing steel, etc., also machinery and tools. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © CHARLOTTE,N. C. © CINCINNATI © CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO ® CHICAGO © MILWAUKEE © ST. LOUIS ¢ LOS ANGELES * SAN FRANCISCO © SPOKANE « SEATTIF 







For more information, turn to Reader Sevice Card, Circle No. 374 


MATERIALS & ME! HOD> 






















s, 


LAND 





by MERRITT A. WILLIAMSON 
Manager, Research Div., Burroughs Corp. 


@ THE GROWTH IN the number of 
useful engineering materials, the in- 
creasing severity of operating condi- 
tions for many manufactured prod- 
ucts, and the hard facts of competi- 
tion have combined in recent years 
to multiply the problems associated 
with the proper use of engineering 
materials. The result in many manu- 
facturing companies has been the for- 
mation of a Materials Department to 
deal with these problems. 


You who are associated with a 
Materials Department know _ that 
many important decisions had to be 
made before you could get started. 
The company had to determine the 
extent of the job to be performed by 
the new department, the proper posi- 
tion of the department within the 
over-all organization, and how to set 
up the department with the least dis- 
ruption to all concerned. All of these 
decisions continue to affect your job, 
but you can no longer be concerned 
with them. What you want to know 
is how to operate a Materials De- 
partment, day by day, with maximum 
ehciency and minimum friction. 

As the accompanying list of pos- 
sibl functions clearly indicates, the 
Materials Department is a_ service 
group. If you are to operate smooth- 
ly an! efficiently, therefore, you need 
0 unvecrstand the environment with- 
IN Which the Materials Department 
Must work. The ten laws presented 
here an attempt to formulate in- 
forma! the proper relationship of 
the Maicrials Department to its en- 


Viror 


aws of a Materials Department 


Here are ten laws that appraise informally, but 
realistically, the environment within which a materials 
group must work. An understanding of these working 
conditions should further smooth and efficient operation. 





Law 1 
show the appreciation of the im- 
portance of the Materials Depart- 
ment which those working in it 
feels it deserves. 


Management will never 


Consequently, keeping in mind the 
limitations of Law 7 (see p. 79), 
how do you get as much appreciation 
as possible? What does management 
appreciate? Better products at lower 
costs is the simple answer, and man- 
agement will be impressed if it is 


made to realize that the revenue-pro- 
ducing departments seek out the as- 
sistance of the Materials Department. 
lt will not be impressed by a simple 
statement such as ‘‘we gave advice 
lil response to 65 requests last week,”’ 
but numbers, properly backed up, 
can be impressive. Everyone who 
confers with you, by this very fact, 
acknowledges your assistance. If suit- 
able records are kept, each request 
helps paint a picture of your value to 
the company. A suggested form to 
be filled out by the Materials De- 
partment for each request is shown 
on this page. Management can then 
be told in statistical reports who 
seeks your services, how many opin- 
ions are given, how many tests are 
carried out and how many reports 
are written. A record of the subject 
matter indicates the quality, as well 
as the quantity, of your effort. 

That is not the whole story, since 
your job is not confined to answering 
requests. Suppose you run tests on a 
new material and send the samples, 
reports and manufacturer’s data to 
the design department. A designer 
riay be able to use that material with 


Sample Request Blank 





Date: 
Time: 
Requestor: 
Requestor's dept. and phone no.: 
The question (briefly): 





Time when answer is needed—priority: 


How received (phone, memo, conversation, etc)? 


Project number or reference to broad problem: 


Answer given (briefly—data supplied and references—commitments for future: 


























resulting production economies. You 
will gain nothing by publicly claim- 
ing credit for the idea. However, 
after the benefits of the change have 
been acknowledged, you might see 
that the dates on which this informa 
tion was first obtained and given to 
the designer are passed on to man- 
agement confidentially in a monthly 
report. The only danger is that some- 
one topside may want to give you 
public credit. Even though your 
management may be tempted at times 
to remind managers of other groups 
that their personnel are not quite as 
creative, imaginative and resourceful 
as pictured, you must make certain, 
in the best interests of the Materials 
Department, that management re- 
members Law 7 














Law 2 The Materials Department 
will never be staffed with per- 
sonnel competent in all fields in 
which it will be called upon to 
advise. 


Accept this limitation and do not 
be unhappy. If requests continue to 
come in on a subject you cannot 
handle within the organization, your 
records will enable you to produce 
numerical proof that you need a man 
in this area, and they will also show 
you which operating departments will 
back up your request for additional 
staff. 

If the requests are occasional you 
must find another way of meeting the 
requirement. Sometimes you have to 
develop experience on the part of 
someone who is close to this field and 
is already part of the team. The best 
way to do this is to send him to a 
producer's plant or laboratory so that 
he can see their test procedures, talk 
with their technical men and return 
with as much literature as possible. 
Another way is to have him visit the 
materials department of some other 
company that buys this particular 
material. Perhaps a visit to a com- 
petitor might not be in order, but 
there are usually other industries in- 





terested in a particular material that 
are non-competitive. An industry as- 
sociation research laboratory often 
may be helpful. Independent con- 
sultants and college professors are 
other possible sources of help. The 
personal contacts of your staff are im 
portant. Whenever you seek outside 
help, however, you must be prepared 
to give some help in return. Co- 
operation 1s not a one-way street. 


Law 3 The Materials Department 
will seldom be asked questions 
it can answer immediately and 
unequivocally. 

This is annoying, but logical. You 
are putting information in the hands 
of designers and engineers who use 
it regularly and, every time you do 
so, you are educating them. If you 
get the same request for the same 
reason from the same engineer over 
and over again, either your teaching 
is not effective, or someone will catch 
up with your questioner sooner of 
later and he will not be asking you 
questions any more. It is a compli- 
ment and a healthy situation if you 
do not get routine requests. Con- 
sider your time too valuable for these 
and pursue the unknowns. 





Law 4 The Materials Department 
will never have all the capital 
equipment it needs to find an- 
swers. 

Accept this as you did Law 2. 
Above all, do not use every request 
for assistance as an excuse to acquire 
more equipment and more space. 
Keep an eye on the economics of the 
situation. Properly kept records will 
give you the data you need to sub- 
stantiate a request for additional 
equipment that is really needed. Sav- 
ings im money spent or in time lost 
in delays are your best selling points. 
Where the request is occasional and 
time not too critical, however, an out- 
side testing laboratory may be the 





answer. It may be a commercial |ab. 
oratory, another industrial laboraton 
for which you can do occasional 
favors, or perhaps the laborat 

an educational institution. A 
ingenuity will find you a sou: 
occasional testing 


Law 5 The Materials Departmen; 
will always be asked for an an- 
swer within a time limit that js 
too short. 

However, it is bad psychology 
even hint at this law to an enginee; 
or designer seeking help on his firs, 
contact with you. Nothing is more 
irritating to him than to be told that 
a project requiring several months 
must be set up when all he wants is 
a simple answer to his request. He is 
justifiably impatient with any attempt 
to “research the hell out of it,” 
Merely tell him you have to look into 
it further and set a time when you 
will call him back and tell him what 
is involved. When you do call back, 
break it to him gently, but honestl; 
Be ee: with his time sched- 
ule and tell him what corners yo 
can cut, but let him know the result- 
ing effect on reliability. Actually, 
you may as well set up the work 
immediately, since the chances are 
eight to one the allowable time will 
be increased. A fast start will im- 
prove your chance to be of some help 





Law 6 The Materials Departmen! 


will receive full credit for all 
blunders whether made by it ° 
by someone else. | 

Actually, it can rarely be proved 
that a wrong material was recofr 
mended. All service or fabrication 
failures are the result of errors !* 
materials selection, design or fabt- 
cation, or a combination of these fc 
tors. Before you accept in your ow? 
mind the diagnosis of improper ™* 
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selection, review your own 
mendations and then ascertain 
er the cause of failure might 
another factor such as im- 
heat treatment, sloppy work 
hip or poor design. You 
able to prove the blunder 
nother department's respons: 
But it doesn’t pay to publicly 
stablish your innocence if it means 
king an enemy of someone you 
lepend upon for your work load. A 
preferable method of showing man 
agement that your group is not really 
that stupid is a confidential memo- 
randum giving them your slant on 
the matter. You may also find it de- 
sirable to privately give your diag- 
nosis to the responsible designer or 
engineer. This step should help avoid 
a similar difficulty later on. 


Law 7 The value of the Mate- 
rials Department to the company 
will be inversely proportional to 
the amount of credit it claims for 
its contributions. 

This law is obvious by now, but it 
implies an important corollary. Since 
1 normal channel for promoting job 
satisfaction is shut off in the best 
interests of the company, it is up to 
the manager of the Materials Depart- 
ment to let his staff members know 
they are appreciated. If your group 
suffers from low or indifferent mo- 
rale, check this vital point first. 











Law 8 The Materials Depart- 
ment, if it does its job right, will 
be unpopular both inside and 
outside the company. 

The problem is to minimize this 
unpopularity, and skill in human re- 
lations is important. The most im- 
portant rule is: don’t get personal. 
When altercations arise, always argue 
about “‘it’’, never about “you’’ and 
“me’’. You can also avoid many mis- 
understandings by making your pres- 
entations of data so clear and precise 
that they speak for themselves. Re- 
member that what your data show 
may not be as obvious to others as 
to you. 


Law 9 The Materials Department 
will occasionally be by-passed to 
its great distress. 

But let it pass. If a wrong move 
has been made and you have not 


been consulted, it would certainly be 
unreasonable to hold you responsible 
A blunder will eventually come home 
to roost. However, it would be well 
to have a memorandum in your file 
predicting trouble and marked for 

followup to make certain that the 
opportunity for learning a lesson is 
not missed. Meanwhile, remember 
that the Materials Department is 
only one source of information for 
the designer or engineer. He may 
have better information than you 
have given him or could give him. 
Usually he knows what he’s doing. 


Law 10 The Materials Depart- 
ment will never be able to get a 
rational definition of either the 
areas of its influence or the ex- 
tent to which it ought to influence 
other departments of the com- 
pany. 

The vague boundaries are nothing 
to be unhappy about. If your group 
is good, you can do that much more 
good. If your group is not so good, 
you will do that much less harm. If 
the manager has the respect and con- 
fidence of his associates, and the 
group has an attitude of service, your 
influence will gradually come to be 
all that it should. 


Adapted from a paper presented at the 
second Basic Materials Conference, Ma) 
19, 1954 in Chicago. 




















What a Materials Department May Do... 

1. Sample and inspect all incoming materials ac- 10. Advise engineering and design departments 
cording to some established procedures. of materials properties. 

2. Prepare procedures for sampling and inspec- 11. Monitor literature constantly for improved 
tion of incoming materials. materials. 

3. Specify standard practices for proper handling 12. Send for manufacturers’ literature and re- 
and processing of acceptable raw materials. quest samples and special data. 

4. Advise on or be responsible for plant trouble- 13. Interview salesmen and stimulate suppliers 
shooting. to do additional test work. 

5. Establish intermediate and final inspection 14. Test samples and make trial applications. 
criteria and procedures for materials com- 15. Publish data obtained both from company 
ponents in products. tests and from the supplier so that all parties 

6. Prepare materials specifications for purchas- concerned within the company may have 
ing and keep them up to date. ready access to them. 

7. Accept or reject materials with respect to spe- 16. Work on the development of specialized ma- 
cifications on materials properties (as opposed terials to meet certain needs of the company. 
to tolerances on dimensions), or advise on 17. Encourage and stimulate other companies to 
their acceptance or rejection. apply their research talents to the solution of 

8. Assign specification numbers for materials to specific problems. 
engineering drawings, and note appropriate 18. Make comparison tests to determine better 
heat treatments and processing instructions. products and supply the purchasing depart- 

9. Advise on or be responsible for proper selec- ment with a list of approved sources. 

. ton of materials. 19. Advise on substitution of materials. 

















Fig 1—Crystals of natural and synthetic mica show the comparative clarity of synthetic 





mica. Synthetic crystals of this size (approx 2 in. in max dimension) are very rare. 


Toward Better Insulating Materials — 


Three Forms of Synthetic Micas : 


3. Hot pressed into blocks 


@ DURING WORLD WAR I the short- 
age of sheet mica (the best of which 
is imported from India) spurred de- 
velopment work on synthetic pro- 
duction of the material in the 
United States. The Bureau of Mines’ 
Norris Electrotechnical Laboratory 
developed a successful pilot plant 
operation in 1947, which produced 
crystalline mica from batch materials. 
The synthetic fluor-phlogopite mica 
produced in the pilot operation proved 
to have properties sufficiently superior 
to natural mica to warrant commercial 
production, and the Mycalex Corp. of 
America is completing the first facili- 
ties for commercial synthetic mica pro- 
duction, which will be able to supply 
industry with larger quantities of the 
new engineering material. 

While synthesis of mica from its 
basic chemical constitutents achieves 
a purer, more heat-resistant material, 
very little of the synthetic produc- 
tion in the near future will result 
in crystals large enough to be used 
in most electronic applications of 
crystalline sheet mica. The bulk of 
a melt of synthetic mica is in the 
form of small flakes and microscopic 
crystals. These crystals, when con- 
solidated, provide mica-based ma- 


fluor-phlogopite 





Molded with glass 


Calendered into sheet 


by THEODORE B. MERRILL JR., Assistant Editor, Materials & Methods 


terials of the following three forms, 
each of which has unique charac- 
teristics: 1) bonded with glass in 
a Mycalex formulation, synthetic 
mica provides a more heat resistant 
material with more consistent elec- 
trical qualities; 2) as a pure mica 
reconstituted sheet it permits higher 
operating temperatures in electroni 
applications; and 3) as a_ hot 
pressed solid it is a promising in- 
sulating refractory with very good 
electrical and mechanical properties. 


Natural and Synthetic Mica 

Natural mica is a silicate of alumi- 
num and potassium with hydroxyl 
(and scinetimes fluorine) ions in the 
complex molecule. Natural mica 
also contains varying amounts of 
magnesium, iron, or lithium, which 
affect its electrical properties. Mica 
molecules are flat hexagons which 
join at their edges to form the flat 
plate crystals familiar as isinglass 
and capacitor dielectrics. The crys- 
tals have perfect basal cleavage and 
theoretically can be split into sheets 
one molecule thick, or any multiple 
thereof. In synthesizing mica, it is 
possible to replace any of the cations 
in the mica molecule, in whole or in 


cations 


part, 
Several hundred micas have beet 


with various other 
synthesized, but because of pre 
tion difficulties in  crystallizatior 
commercial production is _presentl) 
focused on fluor-phlogopite, whic! 
crystallizes at atmospheric pressurt 
and exhibits most of the super! 
qualities of synthetic micas. 

In fluor-phlogopite, fluorine 
substituted for the hydroxyl raaica 
contained in the mineral, 
in a material much more resistant to 
high temperature. The breakdown 0! 
the hydroxyl groups in natural mica 
is the chief cause of swelling, bloat: 
ing, and exfoliation. 

Of the three forms of synthetic 
mica presently under investigation, 
only hot pressed mica powder 1s 
actually a new engineering material. 
The other two forms, reconstituted 
sheet and glass-bonded mica of 
Mycalex have sufficiently improved 
properties to widen their range ot 
be | a but they are basically 
similar to compositions utilizing 
natural mica scrap. 

Synthetic mica crystals are rare 
sizes larger than 2 in., and are muc 
more expensive than natural mica 
crystals. The synthetic crysta!s a 


resulting 
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Glass Bonded Mica 
Finely powdered mica com 
nounded with lead borate glass pro 


: 
vides a structural insulating material 


gap 
between the organic plastics and fired 
ceramics. Known since 1919, glass 
bonded natural mica has been pro- 
gressively improved, and is now 
widely used in precision electronic 
equipment. Moldable in both trans- 
fer-injection and compression equip- 
excellent 
nsional precision and_ stability 


1 does not shrink during or after 


with properties spanning the 


nt. the material has 


ding or as a result of aging. 
[he compression-molded grades of 
mineral mica are ma- 
standard metalwork- 
ing equipment and carbide tools. 
The material is impervious to 
water, oil, and organic solvents; has 
high arc resistance (250 ASTM sec- 
completely free from 
arbonization under arcing; has a 


vlass-bonded 


hinable with 


mds): 1S 


loss factor at high frequency 
cps) than 
sulating materials (exceptions are 


il LU 


most 1n 


polystyrene, Teflon, and some elec 
| glasses) ; has dielectric strength 
above the range of the best 
nsulators; and has a tensile strength 
of 5000 to 7000 psi and compres- 









Fig 2—Synthetic mica crystal is pure white, transparent as window 
glass, and is slightly more difficult to split than natural mineral 
grades of mica. Crystals of this size are not available commecially. 





sive strength of 23-27,000 psi 

One of the most useful properties 
of glass-bonded mica from a fabrica 
c10n point ol VIEW iS 1ts thermal! 
xpansion oem Being almost 
lentical to that of mild steel, metal 


inserts can De 


molded in place and 
remain tightly bonded over a wide 
range of operating temperatures. The 
best grades of glass-bonded natural 
mica have operating temperature 
limits of 650 to 700 F. 

The substitution of synthetic fluor 
phlogopite mica for natural mica in 
glass-bonded material results in a 
general improvement of all proper- 
ties due to the higher purity, greater 
temperature stability, and absence of 
hydroxyl radicals in the mica mole- 
cules. Heretofore, a serious limita- 
tion on the mechanical and 
fabrication properties of glass bonded 
mica at high temperature has been 
the necessity of using low melting 
point glass. Since a mixture of glass 
and natural mica will break down 
at high temperatures into a vitreous 
ceramic of mediocre electrical charac- 
teristics, definite limitations are 
placed on the type of glass used 
and the temperature to which the 
mica-glass mixture can be heated 
to secure plasticity needed in mold- 
ing operations. The mixture of glass 
and mica is further complicated be- 
cause the final material is not merely 
a dispersion of mica particles in 
glass: there exists a chemical bond 
between the glass and mica particles 
which results in the material's 
strength and good electrical charac- 
teristics. 

Glass bonded synthetic 
be differentiated visually from na- 
mica compositions, as it 1s 


mica Can 


tural 





almost snow white. while natural 


mica compositions are green to brown 
in color 
At present, glass bonded synthetic 
] { | 


mica 1S OMmpoundaed oO! Cine 


I 


\ ’ ry Tt roTt ’ ¥ ? 
WwW temperatul Piasses used with 


Same 


the natural micas, but the increase 
in refractoriness and miachinability 
of the material is striking. 

With the 


heat 


Same glass base. the 


resistant properties of com 


pre $$10Nn molded and 


injection 
molded grades of natural and syn 
thetic mica compositions compare as 


follows: 


Natural Fluor 
Muscovite Phlogopite 
Mica Mica 
Compression 
molded 650F 800F 
Injection 
molded 700F 900F 


(Temperature without heat distor- 
tion effects. ) 

When samples of the four grades 
of material are subjected to a tem 
perature of 1100F, the difference in 
refractory behavior is obvious. Fig 
i shows two sample bars of syn- 
thetic and natural mica based injec- 
tion molded Mycalex before and 
after heating to 1100F. Notice that 
the material containing the natural 
mineral bloated and broke down 
completely at this temeprature due 
to the release of water vapor from 
the hydroxyl radicals contained in the 
natural mica. The synthetic product 
and sagged under its 
weight, but did not suffer 
bloating. 

Fig § 
of compression molded Mycalex of 
identical composition except for the 
substitution of synthetic for natural 


lost strength 
own 


shows two sample bars 


Fig 3——Glass bonded synthetic and natural mica gears have in- 





gear in rear has synthetic fluor-phlogopite base. 


tegrally molded steel rims and metal threaded inserts. Gear in 


front was injection molded of natual mica Mycalex, while white 






































mica. After heating to 1100F the 
natural material expanded 15%, in 
the direction of compression, while 
the synthetic material 
than 1%. It must be emphasized 
that the 
the synthetic and natural mica and 
both groups of samples heated 
beyond their design range. Research 
is underway to develop formula- 
tions of glass-bonded synthetic mica 
using higher melting point ; 
and indications are favorable that 
operating temperatures ranging from 
1200 to 1500F will be possible in 
the near future. 

Another important property dif- 
ference is the increase in machin- 
ability of the synthetic mica formu- 
lations. Compression molded grades, 
containing a larger proportion of 
mica to glass than the injection 
molded types, are machinable in 
either synthetic of natural formula- 
tions—the synthetic being somewhat 
superior. Injection molded grades 
of natural mica, on the other hand, 
are not machinable, while the same 
composition, substituting synthetic for 
natural mica, is machinable due to 
increased purity and perhaps some 
change in the bond structure. 

The higher temperature stability 
and greater machinability of syn- 
thetic mica and glass ceramoplastics 
promise to broaden the usefulness 
of these materials. For example, it 
is possible to injection mold contact 
pins in a flat plate of the material, 
then print circuits in silver paste on 
its surface and bake the entire 
assembly at temperatures up to 900F 
without endangering physical or elec- 
trical properties or altering the 
dimensions of the piece. Higher 
temperature solders and _ brazing 
alloys can also be used on printed 
circuit plates of glass-bonded fluor- 


phlogopite. 
Reconstituted Sheet 


A second form of synthetic mica 
is reconstituted sheet (sheet mica 
made from small flakes). Good elec- 
trical quality reconstituted natural 
mica sheet is manufactured by sev- 
eral concerns using organic or 
silicone binders, but it is subject to 
the temperature limitations of both 
the binding medium and the natural 
mica. Natural crystalline sheet mica 
subjected to excessively high tem- 
perature exfoliates and exudes water 
vapor. Either effect can make a 


swel led less 


same glass was used with 


glass, 


vacuum tube inoperative. 
Synthetic mica, on the other hand, 
does not give off water vapor and 


is much more resistant to tempera- 


capable of 


withstanding 


ture. Thermal breakdown of natural tures 400 SOOF high 
mica occurs between 1200 and natural mica. 

L400F, while the fluor-phlogopite The Sylvania reconstitut sh 
exists with little or no deterioration is made from small (60 n 

in a dry atmosphere at 1500F and over) crystals of fluor-ph 
shows only slight decomposition bonded together without a 
when exposed to temperatures over binder. The single compor 


1800F for a few minutes. Successful 
fabrication of synthetic mica sheet 
would, therefore, not only provide l 
a better high temperature material 
than is now available for electron 
tube spacers, resistance boards, and 
other parts subjected to high tem- 
peratures, but it would free the U.S. 
of dependence on foreign sources 
for sheet mica. 

While no one has yet succeeded 
in devising a practical method of 
producing a completely non-porous 
reconstituted mica sheet  satisfac- 
tory for dielectric applications, the 
Product Development Laboratory of 
Sylvania Electric Products, Inc. has 
worked out (under contract to the 
Navy Department Bureau of Ships) 
a successful method of producing 
an all fluor-phlogopite reconstituted 
sheet with excellent high tempera- 
ture characteristics. 

Final evaluation of the reconsti- 
tuted sheet is not yet complete, but 
preliminary reports are most en- 
couraging. At the very least, devel- 
opment is assured of a material 


produc ed 


fication, and 
formation at temperature and a 
foliation as thermal breakdown ten 
peratures are approached. 
highly promising material for elec. 
tronic applications in vacuum at high 
temperature and as a resistance wi 


uniform 


terial has a modulus of rup 
tween 10,000 and 15,000 psi 
5 that of natural mica at room te 
perature. The sheet is porous, but 
is homogenous 


it rings when str 


sheets. 


The Sylvania-Bureau of Ships r¢ 
search is centered on perfecting 
material suitable for high tempera 
ture use as spacer elements in vacuu 
tubes. The Sylvania Laboratory hb, 
sheets in disk 
shape with a thickness of 0.010 t 
0.015 in. It is possible to produc 
thicker or thinner 
tion properties of the synthetic sheet 
permit precision parts such as tube 
element spacers to be produced | 
punch press techniques. 

Advantages of the synthetic mic: 
sheet, besides its higher temper 
ture resistance, include easier degas 
absence of water vapor 


I 


It 1s 


Properties of Hot-Pressed Synthetic Fluor-Phlogopite Mica 


Fabrica. 











Normal Boron Barium 
Fluor- Fluor- Barium Lithium 
Phlogopite Phlogopite Di-Silicic Di-Silicic 
Formula KMg,;Al- K Mg3B- BaMg;Al.- | BaMgoAll 
Si O10F ) Si30:0F 2 Si2010F 2 Si0e F 
Theoretical Density, Ib /cu in. 0.103 0.102 0.124* 0.120° 
Hot Pressed Density, (% theor) 96 96.5 95.7 9 
Water Absorption, % 0-1] 0-1 0-1 0-1 
Softening Temp, F 2000-2200 1650-1850 2000-2200 1650-185 
Melting Point, F 2450 2450 2550 2550 
Thermal Stab. Limit for constant use, F 1475 1475 1475 1475 
Hardness (Mohs’) 2-3 2-3 4-5 4-5 
Linear Coef Exp, (in. /in. /Fx10~6 7.0 7.0 4.4 — 
70-1100 F) 
Machinability (turning) good excellent poor fair 
(can be 
ground ) 
Power Factor (1 MC) 0.001 0.0007 0.0003 0.0004 
Constant (1 MC) 6.3 5.93 7.6 7.88 
Loss Factor (1 MC) 0.0063 0.004 0.0022 0.0032 
Bending Strength, psi 7500 7500 7500 + 
Approx Rupture Strength, psi, at: 
75-750 F 11,000 — — 7 
75-1100 F 6000 — — . 
75-1475 F 1200 — — ’ 
Dielectric Strength 400v /mil 400v / mil -— . 
Approx Thermal Cond, ft/btu/sec/ 
sq ft/°F/ft, at: 
575 F — 1.2342 — . 
800 F — 1.3310 — ' 
1050 F — 1.2520 — : 
— 





* Approximate. 


(Brush Beryllium Co. > 
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medium in applications 


. itural mica is subject to 
™ failure. 
price of the synthetic ma- 
. ill undoubtedly be higher 
ral mica for small parts, 
tually it may well be com 
. with large sheets of electrical 
uN mica, which cost as much as 
§] ner lb in sizes around 6 x 8 in. 
AD 
but : Mae Hot Pressed Mica 
ong As often happens as a corollary 
i f attempts to synthesize a material 
ae na specific form, the research effort 
= jevoted to producing synthetic mica 
sag rystals at Norris Electrotechnical 
: * Laboratory resulted in the discovery 
a f a form of mica which has promis- 
roduc ing characteristics as a mew engi- 
* neering material. This new material 
’ . is produced by hot pressing finely 
it powdered synthetic mica into a 
fy homogenous block. The resulting 
- ompact is a dense, ceramic-like 
aa dielectric material which is soft and 
mpe nachinable, yet has transverse 
Pal strengths of more than 8000 psi at 
ion temperatures up to 750F. 


3 Since the production process of 


id ¢ . ae 
“ hot pressed mica utilizes extremely 
ar fine particles of mica, raw materials 
he are not limited to mica formulations 
: kh which form large crystals. As a re- 
. "eS" MB sult, the producers of hot pressed 
= nica can take advantage of the 
xtensive ionic replacements which 
possible in the synthesis of mica 
en which permit far greater varia- 
arium tions in the properties of the ma- 
_ terial than is possible with other 

~Silicic eramic materials. 

(ge AlLi The Brush Beryllium Co, under 


020F2 | a research contract with the Office of 
120° Naval Research, is currently pro- 
an | ducing semi-production quantities of 
0-150 | the four micas listed in the table. 
2550 All four of the micas listed are 
ne prepared from readily available raw 
ne laterials, and are available in test 
quantities in either powder or 
fair block form, 

Hot pressed mica is fine grained, 
dense, weather resistant and me- 
chanically strong. It has the inherent 
sottness of natural mica, and can 
be machined to exceedingly close 
pe tolerance, Machining the material is 
F the last production operation, and 
nO further firing is necessary. It 
should be a satisfactory alternate 
material for block talc. It is an 
a *xcellent insulating material at both 
( ¢levated and room temperature. Its 
dielectric constant varies little with 
most compositions 
less than 50%, when heated 





temperature, 
changit 





to 750F. The power factor remains 
less than 19 up to 550F. 


Cost, Availability, Outlook 


At this time it 
mate 


is difficult to esti- 
cost figures due to the lack of 
any syn 
mica products. Due to the 
higher cost of raw materials, syn 
thetic mica glass bonded materials 
will be more expensive than natural 
mica compositions. If 
production of reconstituted sheet is 
undertaken, the cost of larger sheets 
of synthetic mica will probably be 
lower than large sheets of high 
quality electrical grade natural mica. 
Final cost figures on hot pressed 
micas await larger scale production. 

There exists an important rela- 
tionship between the forms of mica 
used as crystals and as powder in 
terms of raw material production 
techniques. The corrosive nature of 
molten mica and the material’s high 
melting point make it necessary to 
melt the material electrically in the 
center of a large batch of basic 
chemical mixture. This produces an 
area of totally molten mica sur- 
rounded by a sintered mass of micro- 
scopic crystals. The center mass 
crystallizes into flakes (in the case 
of fluor-phlogopite) surrounded by 
the solid sintered material, the whole 
melt resembling the geological for- 
mation known as a geode. With the 
development of hot pressed mica 
block material, the sintered crystals 
are useful as well as the crystallized 
central melt, which should help to 
reduce costs by eliminating scrap 
waste. 

The progress in synthesizing mica 
represents considerable success in 
gaining several hundred degrees 
more temperature resistance for 
structural insulating materials. The 
personnel ascociated with the basic 
research on synthetic mica feel 
unanimously that many more micas 
with useful engineering characteris- 
tics are now within reach and will 
result in considerable increase in 
the dependability and operating efh- 
ciency of many electrical and elec- 
tronic devices. 


large scale production of 


thetic 


large scale 
> 
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Fig 4—Injection molded natural synthetic 
Mycalex behave differently when heated to destruction. 
Two top bars show original form. Bottom specimens 
show condition after heating fo 1100 F. White bars 
are synthetic; dark bars are natural mica based; both 
have same proportion of mica to glass. Note how 
natural mica specimen bloated and foamed, while syn- 


thetic based material merely lost strength and sagged. 





Fig 5—Compression molded natural and synthetic My- 


calex specimens before (below) and after (top) heating 
to 1100 F. Natural mica based material ‘‘relaxed’’ 
and expanded 15% in direction of compression, while 
than 1%. White 


specimens are Mycalex 500 synthetic mica based ma- 


synthetic material expanded less 


terial. 





Fig 6—Tube element spacers of reconstituted syntheti 
mica sheet withstand higher temperature than natura 
mica crystals. Thickness of sheet is easily controllec 
during manufacture, giving it an advantage over natural 
mica crystals, which are difficult to split to precise 
dimensions. 





















































How Adhesives Solve 
Camera Assembly Problems 


Rubber base adhesives successfully join 

many different materials combinations such as rubber- 
to-metal, plastics-to-metal, and plastic coated 
cloth-to-metal. 


Diluted rubber base adhesive being applied with roller coater to 


back of cellulose nitrate cloth. 








Die cutting cellulose nitrate coated cloth to which adhesive was applied previously and allowed to dry. 


In assembling its cameras 
Inc. finds that rubber-based a 
offer decided advantages in 
appearance of the finished 
lower assembly costs. Joinin 
tions involve a variety of 


icluding plast s, vinyls 
ber and wood. 

Welding is used on som 
tions but particularly on al 
parts, does not in every Case 
satisfactory assemblies. Anin 
has been tried on several op 


but its performance was unsat 


tory. 


Poor water and oil resistance 
the animal glue made it unsuit 


t ' 
all 


1Sf 


for the finished product. Assembh 


costs were high since the glue 


not adhere to painted metal, and th 7 
areas to be bonded either had to be 
masked off before painting or th 
camera parts had to be painted by 
hand after the gluing operation. Co 


ering materials had to be die 


fore the glue was applied just 


nr 


p! 


to the actual joining operation, sin 


the glue could not be reacti 


These and similar related 


added up to make the assembly 


erations far too costly. 


YALL 


Engineers at Graflex in consult 
tion with the Adhesives and Coating; 
Div., Minnesota Mining and Manu 


facturing Co. selected several r 


based adhesives that overcame 


This sequence of manufacturing steps is far more ecomonical than coating after die cutting. 


ubber 


nrey 









ities and enabled quality 
» be produced while keep- 


in line. Several adhesives 
since operations inc lude 
any combinations such as 


| | 
oth to metal. I ibber tO 


ind vinyl to 


yonding cellulose nitrate 


| 


th to a phenolic resin (Ma- 


) camera case to 


\ppearance, a synthetic rubber 


give a 


idhesive iS applied to the cloth. 


| W oats are applied by roller to 
sheets of coated cloth that is also 
‘tal sed for making camera bellows. 


The solvent in the adhesive causes 


e coated cloth to curl slightly, so 
nd r B the pieces are tacked to a wood board 

Li) Ue 4 . ‘ ° . 
f 4s soon as the adhesive is applied 


| T( 
“ + and remain there until the solvent 
ted flashes off in 2 to 3 min. Once dry, 
1 Coy. Mae the cloth is stored until it is needed. 
For the actual bonding operation, 
pi the imera case 1S wiped clean with 
+" g dipped in toluol. The adhesive 
back side of the die cut cov- 
. ing material is wiped with a brush 
DIY Oj lipped in toluol and allowed to re- 
| activate the adhesive, becoming tacky. 
SU \ second brush application of toluol 
oatin is made 5 sec before the bond is com- 
Mai pleted to insure transfer of the ad- 
rubber hesive and facilitate positioning of 
e pre B the piece to the case. The coated 












9 
: 


Spraying anodized aluminum plates with rubber based adhesive (left). 


S first applied to small spot in center to make temporary bond. 


cloth is pressed into contact under 
hand pressure with special hand tools 


in order to make edge contact since 


the bond is made in a slight recess 


in the case 


Wood n atnera ises 


Hondurus mahogany are sprayed with 
a rubber based adhesive and the viny] 


coated cloth used is sprayed with the 


same adhesive in a separate opera 

tion Recessed sections of the case 

are masked during spraying. 
Although the adhesive bonds 


tightly to itself when dry, the ad- 
hesive on the vinyl coated cloth is 
brushed with toluol about 1 min be 
fore bonding to give the adhesive a 
slight tackiness and insure a 100% 
bond. After the bonding operation 
is completed by hand, the entire case 
is put into a special fixture. Here 
uniform pressure is applied over the 
entire case, insuring the bonding of 
areas that may have been missed dur- 
ing the hand operation. 
Metal-to-metal bonding in making 
up film holders uses a light colored, 
high strength, oil resistant adhesive 
Anodized aluminum is the metal used 
to make up the holders. Flat metal 


plates, called septum, are sprayed at 
an atomization pressure of 65 psi. 
The gun is held close to the work 
and the plates get a smooth, uniform 
coat. 


Heat reactivation bonding is used 


Plates, 


known as 


They are then placed in a large press. 


to join the two septum plates to 


( pe r 


metal). A jig automatically 


am anodized aluminum core 
torated 
lines up and positions the parts Ch 
pieces are then lamped and a l-in 

0 | [his spot merely holds tl 


while tne operatot 


automatically 


pieces together 
moves them to larger, 
controlled presses that exert over the 
entire bonding area a 200-psi pres 
Sure for 1 min at 
275 F. 
moved and placed into racks for fur 
ther processing into film holders. 

A dark curing type oil resistant ad 
hesive is used for several operations 
For example vinyl used on face plate 
assemblies is precoated, allowed to 
dry for 8 to 24 hr, cut to shape with 
steel dies, and finally bonded to the 
metal face plate in a clamping jig. 
Only the vinyl is coated, no adhesive 
1S applied to the face plate. 

This same 
precoating on operations involving 
the bonding of velvet and felt to 
metal. The cloth is die cut after the 
adhesive dries. At the time of join- 
ing the cloth to metal, the adhesive 
acts as a sizing material preventing 
the wet coat of the joining adhesive 
from bleeding into the cloth and 
starving the glue line. Also, during 
die cutting, the sized material does 


not fray. 


a te mpe rature Oj 


The assemblies are then re 


adhesive is used as a 


septums, are given two 


coatings of adhesive, dried, then placed in fixture (right) that lines them up with the core. Heat and pressure are 

















































New flux is used successfully in soldering joint on golf caddy. 


sd a hh. @ ALUMINUM Is difficult to so! ‘i 

New Tin-De Ositin FLIX because a tenacious skin of ox I 
covers exposed surfaces at all tims 7 f, 

The common fluxes for lead-ti 

* ® solders on brass or steel are useless Hi: 

for Soldering Aluminum on aluminum. Moreover, the lead-tin He 
solders, in contact with aluminum, sé 

up galvanic junctions which cause thé 

aluminum next to the joint to corrod: 


in moist atmospheres. Now, a nev 


A stannous chloride base reaction flux used with flux has been developed which, — 
used with Zinc-tin or zinc-aluminu 


zinc-tin or zinc-aluminum alloys meets most require- solders, meets most of the requit 


ments for successful soldered joints in aluminum. ments for a good flux on aluminun Hi <q 
The flux is not hygroscopic, and ma ' 

be left in an open container for ¢ 

tended periods without any effect on 

by DONALD C. BURCH and ROBERT L. SIMPKINS, Essex Wire Corp. its fluxing ability. The flux is com 
monly used as a dry powder. This 
powder melts at 380 F, spreads 
evenly over the surfaces to be sold an 
ered, and becomes active at abou " 
680 F. 
The new flux, named SXAlum: B® y} 


Aluminum cable with brass lug joined by dip coating in 70 zinc-30 tin solder after using 


stannous chloride base flux. 





Flux, is a staanous chloride base t¢ ter 
action flux. It reacts with aluminu® 15 
oxide and with the underlying wi 
aluminum. Metallic tin is deposit in 
on the aluminum surface, and alum 

inum chloride is formed. Thi 28 
aluminum chloride volatilizes, |e a] 
ing no corrosive residue. Howevtt Cra 
if an excess of flux has been applit’ ing 
and has not decomposed, the exc no 
is easily washed away with watt! joi 
The tin that is deposited on ™ i 
aluminum surface temporarily pt tor 
vents the formation of a new layet res 
aluminum oxide, and_ then allo dit 


readily with both the aluminum 4 


MATERIALS & METHOD 
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ler. Normally, the small 


a. of tin deposited has little 
effect the properties of the sold- 
ered joint The flux and a suitable 
solder make excellent butt joints and 
lap ts between aluminum bars, 


sheet, and plate. Also, it makes pos 
sible fabrication of excellent electrical 
connections on aluminum wires and 
cable. Probably, because of entrap- 
ment of flux decomposition products, 
it would be unsatisfactory for join- 
ing large flat surfaces such as lam- 
inated plates. 

Although the flux is normally used 
as a powder, it may be kept molten 
for more convenient use. It has been 
maintained molten at 450 F for three 
weeks without noticeable effect on its 
fluxing ability, and with but minor 
change in composition. However, 
slow oxidation of the flux takes place 
under these conditions. 


Properties of Soldered Joints 


Experience has shown that zinc- 
tin alloys with from 20 to 90% of 
tin. and zinc-aluminum alloys with 
about 5% of aluminum make satis- 
factory joints when applied with this 
flux. For several reasons, the 70 zinc 
-30 tin alloy has been selected as 
offering the best over-all combination 
of properties and convenience in 
application. 

Joint Strength—A soldered joint 
may be stressed either in tension, 
torsion, or shear, or in combination 

these. Shear failures are probably 
the most common type. Half-inch- 


® square bars were butt welded and 


broken to learn the tensile strength 
of the soldered joints. In addition, 
joints in 0.064-in. thick sheet, cut to 
.860 in. wide and lapped exactly 


3/16 in. were made to determine 


shear strength and corrosion resist- 


ance. (Strictly, the values shown are 
lap joint’ strength, since some de- 
formation of the joint takes place 
when thin laps joints are pulled in 
tension.) The average strength of 
'5 specimens of each type, joined 
with 70 zinc-30 tin solder, are given 
in the table. 

Butt joints in 14-in. dia. rods of 
‘S aluminum were wrapped around 
4 l-in. mandrel without any sign of 
cracking. Joints in this material, be- 
ing stronger than the stock, could 


not be broken, either as butt or lap 
JOints 


& 


Corroion Resistance—No labora- 
tory method of determining corrosion 
sistan.c exactly reproduces the con- 
—_ ountered in actual service. 
VAICe §s 


e tests for corrosion may 


Strength of Lap Joints 





Flux and Solder 





3S Aluminum to Copper 


Strength, psi 


Copper to Copper 





2-B 
3-C 
4-D 


Aluma-Flux(!) 





7300 


Q600 


9600 








With 70 csinc— 30 tin solder. 
2) Aluminum strips broke while joints held. 


Failed copper-to-copper soldered /ap joints 





showing effect of entrapped flux residues. 


Numbers correspond to those in accompanying table. 


require years to complete, indications 
of probable service life are sought in 
the laboratory by accelerated tests. 
Therefore, fluxed and soldered joints 
were exposed in the laboratory to 
peratures, and to continuous salt- 
spray. 

One group of aluminum specimens 
was soldered applying the solder 
with the stannous chloride base flux. 
For comparison, another group was 
made without any flux by using the 
solder to severely abrade the alum- 
inum surface. All of these speci- 
mens were exposed in a cabinet main- 
tained at 150 F and 100% relative 
humidity for four weeks. Five times 
in each week the specimens were re- 
moved from the cabinet for eight 
hours and allowed to dry in still air 
of 57% relative humidity at 85 F. 





Because all of these joints were 
stronger than the aluminum strip 
when first prepared, the original joint 
strength could not be determined. 
The information obtained from 
groups of 15 specimens of each type 
is summarized in an accompanying 
table. 

Although at the end of the test 
the fluxed joints averaged somewhat 
weaker than the abraded joints, the 
difference was small. On examina- 
tion the fluxed joints showed no 
more evidence of corrosion than the 
abraded joints. Hence, it was con- 
cluded that the new flux had an 
almost negligible effect on the cor- 
rosion rate. 

The  salt-spray corrosion _ test 
showed no deterioration in fluxed lap 
joints during the first 700 hr. After 














1000 hr of 
strength s 


exposure, the joint 
started to drop slightly. In 
this test, the spe imens were spré ryed 
solution of 
chloride maintained at 95 F.. 


ASTM 


continuously with a 20% 
sodium 
the conditions specified for 
lest B-1 

Eelectrical Resistance—Aluminum 
battery with 
lightly crimped on, 
into a pot of 70 zinc-30 tin 
held at 750 F. Moments before. 
some Aluma-Flux powder had been 
thrown on the solder. After a 
seconds, the parts were withdrawn 
and the excess solder was shaken off 
The entire lug coated 
smoothly adherent solder 
firmly soldered to the cable. 
cables were exposed to a salt spray 
(ASTM Test B-117) for 504 hr 
with the results shown in the table. 
For comparison, commercial copper 
wire battery cables having brass lugs 
coated with lead-base solders were 
exposed at the same time. It is ob- 
vious from these data that the alumi- 
num cables were not affected any 
more severely than were the copper 
cables. Because of their greater hard- 
ness, the 61S lugs would be pre- 
ferred to 2S lugs for practical appli- 
cations. 


aluminum lugs 


plunge d 


cables. 
were 


solder 
few 


was with 


and was 


The 


Comparison with Other Fluxes 


Joints in 3S aluminum, which were 


Dip-coated aluminum bat- 


Resistance of Battery Cables Exposed in Salt Spray Test 











20° dium chloride maintained at 95F 
—— 
Cable Resistance, Ohm 
After 
Sold Cat As Prepared 336 hr 
7 0Zn-30Sn BC A 25 A O02 000216 
10020 } YOO205 
7 OZn-30Sn EC A 61S A 002.17 100323 4 
WO7Z18 \ X)247 17 
Lead base Copper Brass 0028 0.000360 
900318 000329 








made with various commercial solders 
and fluxes, were exposed to an ac- 
celerated corrosion test in the humid- 
ity cabinet. Conditions were identical 
to those of the previous test, but the 
exposure time reduced to two 
weeks. At the end of this time, all 
but one of the joints made with other 
commercial fluxes and had 
fallen apart. The average strength at 
the end of the test, of groups of five 
samples variously fluxed and solder- 
ed, are shown in the table. 

In addition to the aluminum-to- 


Was 


solders 


aluminum specimens used in the cor- 
similar lap joints were 


rosion test, 






























tery terminals made with 
various fluxes and 70 zinc- 


30 tin solder (top) and 95 




















zinc-Saluminum solder (bot- 
tom). 
















made, joining 3S aluminum to cop 
per, and copper to copper. Th 


strength of these joints is shown 
the table, and the - geag 
some of the broken joints are shi 
accompanying sheteai 
Flux pockets are evident in most 
the parted areas. Carbon-aceous res 
dues were left by Fluxes No. | 
and 3. Obviously, only the No 
flux was comparable to the stann 
chloride flux in Sianieis ability 
orn aluminum. Corrosion 
of Aluma-Fluxed joint was super 


In an 


base 


resistance 


Battery cable lugs were soldere 
with each of the five fluxes under 
examination and with two solde 
The lugs could be joined wit 
of the fluxes and 70 zin 
solder, but three of the con 


fluxes left uncoated ends on the lugs 
Another set of lugs was coat 
each of the fluxes and 95 
alun Of the oth 
No 


linum solder. 
fluxes only the 
sufficient fluxing ability to make 
reasonably good coating. Smoot 
complete coatings could be obtaine: 
with either solder and Aluma-Flu 
An accompanying figure shows thes 
solder-coated lugs. 


Methods of Application 


The new stannous chloride ba 
flux may be used in torch or furna 
brazing, or by any other met hod i n 
which sufficient heat is made aval’ 
able. Copious fumes are evol\ ed 
making good ventilation essential 
Although irritating, these fumes ** 
not toxic. 

One method of attaching batte’ 
cable lugs has been described. 4" 
other method is to dip the cold 


mercial 


crimped on lugs briefly molt 
flux bath held at about 450 F. * 
freeze 


thin coating of flux will 


HODS 
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After this, the lug may be 
| into the solder. Also, the 
ay be preheated in the solder 
pped into the powder flux, 
n again into the solder pot 
er means is used, it is essen- 
the solder be hot enough to 
the operation in two or 
seconds. immersion 
permit too muc h aluminum to 
lve in the solder, even at re- 
d temperatures. For the 70 zinc 
tin solder, a pot temperature 
‘50 F is recommended. The pot 
should be large enough to stay hot 
when the cold lugs are introduced. 
The 95 zinc-5 aluminum solder re- 
juires a pot temperature of 800 F. 
Excessive build-up of aluminum in 
the solder pot has not been experi- 
enced if the immersion time is suffi- 
‘ently short. 


Longer 


Although this new flux was de- 
veloped specifically for use on alumi- 
num, joints in cast iron, stainless 
steel, carbon steels. copper, brass, 
and monel were easily made with the 
flux and the recommended solders. 
These recommended solders required 
relatively high temperatures for thei 
application. It is expected that the 
flux used with zinc-base solders. will 
find use on many materials where 
resistance to higher temperatures is 
required than can be tolerated by the 
common lead-tin solders. 
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Strengths of Lap Joints in 3S Aluminum 





Flux and Solder 


Before Corrosion 


Strength, psi 


After Corrosion 





2-B 


3-C 


4-D 





3400 











Strengths of Joints in 17S and 75S Aluminum 











Material Joined Joint Type Stress Type Strength, psi 
17S Aluminum Butt Tension 28,600 
75S Aluminum Lap Shear 10,100 











Strength of Lap Joints After Four Weeks’ Exposure to 
100% Humidity at 150 F 





Joint Strength 


Joint Strength After Corrosion, psi 








Aluminum Before Corrosion, 
Solder Alloy psi Fluxed Joint Abraded Joint 
952n-SAl 38 5900(!) 4770 5060 
‘ Sn 2S 440001) 2560 2910 








im 
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rips parted near joints which did not fail. 





Service Tests of New Flux 


Aluminum battery cables 
were chosen for field testing of 
soldered aluminum joints made 
with the stannous chloride base 
flux. Soldered joints in bat 
tery or starter cables are sub 
jected to temperature extremes, 
moisture, grease, battery acid, 
and vibration. This type of 
service will quickly reveal 
faulty joints since the increase 
in resistance on the joint due 
to corrosion or mechanical fail- 
ure of the joint will cause 
sufficient voltage drop to pre- 
vent the starter motor from 
operating. 

The major portion of the 
field testing program consisted 
of installing aluminum battery 
cable sets on over 300 cars 
distributed over the 
Each set contained 


three cables with two terminals 


entire 
country. 


each so that the number of 
soldered aluminum joints under 
test was over 1800. 

A serial number was assigned 
to each cable assembly and 
the electrical resistance of the 
assembly was measured and re- 
corded. The cables were then 
installed on the vehicles. These 
aluminum battery cable assem- 
blies went into service early 
in February, 1952. Service re- 
ports have been received on 
the cables every 60 days since 
installation, and no failures 
have been reported as yet. 

A minor phase of the field 
testing program consisted of 
placing three aluminum cables 
with various types of soldered 
joints in the fender well of 
a car so that the soldered joints 
would be continuously exposed 
to road splash. Three cables 
were connected in series be- 
tween the battery and _ the 
starter motor so that the starter 
motor current flowed through 
the exposed joints. The test 
was conducted for over a year 
and the total mileage was over 
10,000 miles. No failures 
occurred, and the resistance in- 
crease of each joint was small. 






























Borides 


attractive for spray nozzles. 


Abrasion resistance leads to their use for 
such parts as cylindrical die liners, while 


corrosion resistance makes these materials 
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Their high strength and good impax 


resistance at elevated temperatures 


have led to their evaluation for ty. 


bine vanes and other parts designed for high temperature service 


New Refractory Hard Metals 


Possess characteristics between those of metals and ceramics . . . Have 
excellent high temperature properties, and corrosion and wear resistance. 


by JOHN L. EVERHART, Associate Editor, Materials & Methods 


@ BorIpEs OF the transition metals 
and nickel aluminides form a group 
of new high-temperature materials 
having both metallic and ceramic 
characteristics. These materials have 
been referred to as “refractory hard 
metals” but there is also some tend- 
ency to call them “‘cermets.’’ This 
designation seems appropriate if the 
word ‘‘cermet’”’ is considered in the 
broad sense, implying a material 
having characteristics intermediate 
between those of a metal and a 
ceramic. 

Although the commercial borides 


are made by powder metallurgy 
processes similar to those used in 
producing the cemented carbides, 
there is a distinct difference in the 
product obtained after completing the 
sintering operation. In general, the 
borides react with metallic binders 
at elevated temperatures and ternary 
or quaternary compound formation 
occurs. Experience with cemented 
carbides, therefore, does not provide 
a direct basis for comparison in eval- 
uating the boride-base products. 
The transition metal borides are 
compounds with some metallic prop- 


erties. They can be polished to a 
high luster and their electrical and 
thermal conductivities are within the 
range of pure metals. Further, their 
temperature coefhcients of resistivity 
at room temperature are positive, ont 
of the criteria often used to define 2 
metal. The high melting points (up 
to 5000 F) and refractoriness of 
these materials combined with their 
other properties give some justifica- 
tion for calling them “refractory hard 
metals.””’ However, recent work has 
shown that at sufficiently high tem. 
peratures the slope of the electric 


Properties of Borides and Aluminides 


























Chromium Boride 
Zirconium = ene Molybdenum Nickel 
Type Boride 300 series 400 series Boride Aluminide 
Essential Constituents Zr, B Cr, B Cr, B Mo, B, Ni Ni, Al 
Physical Properties 
Density, Lb/Cu In. | 0.180-0.191 0.223-0.225 0.225-0.263 0.299-0.310 0.205-0.210 
Melting Range, F | 5400 3200-3450 3400-3600. | 2550-2650 3000-3050 
Coef of Exp per F: | 3.2 x 10-*(a) 5.45 x 10°-*(b) 5.5 x 10° *(b) -— 8.0 x 10°*%b 
Elect Res, Microhm-Cm 30 F: 17 38-78 27-54 66-71 12-30 
Thermal Shock Resistance Very goodto | Excellent Excellent +c) - 
excellent 
Oxidation Resistance—Air (Weight gain in 100 
hr) mg/sq cm 6(d) | 2.5-3.0(d) 5.0-13.e) — 1.0-3.0(¢ 
Mechanical Properties 
Transverse rupture strength, psi 63,000(d_) 80,000—138,000(d) 90,000-140,000(d), to 100,000Cf) 60,000-150,000¢ 
Stress-to-rupture strength, psi at 1800 F 18,500 12,000-28,000 14,000 . to 12,000 
(100 hr) (100 hr) Cover 1000 hr) 100 hi 
Rockwell Hardness R, 88-90 R, 73-86 R, 77-88 R, 88-90 Ra to 7 


































NOTES: 
(a) 70-2200 F. 
(b) 70-1800 F. 
(c) Not intended for high temperature service. 
(d) At 1800 F. 
(e) At 2000 F., 
(f) At 70 F. 
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what these borides 

led, a number are now 

omme! ially. These ofter 
aterials engineer anothet group 
aterials whose spec ial properties 


assist in solving some of his 

dificult problems. For pur- 
ses of discussion, these new ma- 
divided into four 
eroups: zirconium borides, chromium 
borides, molybdenum borides, and 
nickel aluminides. 


ene 
terials can be 


Zirconium Boride 


[his material, originally made by 
pressing and sintering or hot-pressing 
the pure boride, has been improved 
sreatly by incorporating a_ binder 
phase. The sintered product is a 
mixture of the borides of zirconium 
ind a binder. 

Zirconium boride has a high melt- 
ing point and good high temperature 
mechanical properties, although it is 
not so resistant to oxidation in air 
at high temperatures as some of the 
other borides. The material is hard, 
but brittle in comparison with metals, 
particularly at room temperature. At 
elevated temperatures, the brittleness 
is considerably reduced. 

The corrosion resistance of zir- 

nium boride is one of its outstand- 

g properties, and one which should 
lead to many applications. The ma- 
terial shows excellent resistance to 
nitric acid, hydrochloric acid, and to 
i number of molten materials includ- 

aluminum, copper, tin, mag- 
nesium, and the fluorides. Resistance 
to attack by hydrogen peroxide and 
to molten silicon and brass is good. 
Molten iron and molten Inconel at- 
tack the boride at rates which indicate 
that zirconium boride is not a suitable 
material for handling these metals 
in the liquid state for extended 
periods of time. 

Bonded zirconium boride is fabri- 
cated by hot pressing or by cold 
Pressing and sintering, with densi- 
ties of the order of 95% of theo- 
retical being obtained. Grinding with 
diamond wheels is required to obtain 
inal dimensions. 

-irconium boride has found a 
number of applications in the short 
time it has been available com- 
mercially, Its high melting point 

attractive for service in ex- 
























Molybdenum parts joined by brazing with a molybdenum-boron compound include butt 


joints in tubing and plate, thin sheet joined to bar, and tubing produced from skelp. 


The wear resistance of the borides is applied advantageously in die or mold liners and 


plungers for automatic presses used in the production of small parts from highly abrasive 


materials. 
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tremely high temperature (over 5000 
F) applications including high-per- 
formance burner systems and rocket 
or jet reaction systems. This boride 
has the valuable property of not be- 
ing wet by non-ferrous metals includ- 
ing aluminum, brass, zinc, copper, 
lead, and tin. Taking advantage of 
this property, applications have been 
found in a number of systems for the 
handling of molten metals. These 
include pump parts such as impellers 
and bushings for handling liquid die 
casting alloys, bearings to operate 
submerged in molten metal, spray 
nozzles for the production of metal 
powders by atomization, and thermo- 
couple protection tubes. 


Because of high hardness and good 
electrical properties, future applica- 
tions of this material may include 
electrical contacts. Its excellent re- 
sistance to wear will lead to other 
applications. 


Chromium Boride 


There are two series of bonded 
chromium borides in commercial pro- 
duction. One series is characterized 
by oxidation resistance at elevated 
temperatures which is superior to that 
of zirconium boride and many of the 
cermets. This group, called the 300 
series, has good high-temperature 
strength and hardness and is less 
brittle than zirconium boride. To im- 
prove the resistance to impact, the 
100 series was developed. This 
group of chromium borides has 
greatly superior  stress-to-rupture 
properties and improved impact 
properties over the 300 series. 

Some corrosion results have been 
reported for chromium boride. Di- 
lute nitric acid does not attack the 
material and it shows excellent re- 
sistance to concentrated nitric, hydro- 
chloric, sulfuric, and hydrofluoric 
acids. Perchloric acid attacks chro- 
mium boride slowly, while the com- 
pound is rapidly dissolved by fused 
sodium peroxide and _nitrate-car- 
bonate mixtures. 


Applications are based on the cor- 
rosion and abrasion resistance par- 
ticuarly. They include rubbing seals 
and bearings for elevated temperature 
service and hard-facing on a mild 
steel base for wear and corrosion 
resistance in the chemical industry. 
Bonded chromium boride has also 
been suggested for steam and gas 
turbine blades, valve inserts and 
seats for internal combustion engines, 


and discharge nozzles and exhaust 
tubes for jet engines. 


Molybdenum Borides 


Like the borides mentioned previ- 
ously, these materials have good elec- 
trical properties, high hardness, and 
good wear resistance. Although rela- 
tively little information is available 
on corrosion properties, tests have 
shown that a molybdenum-nickel 
keride has excellent resistance to di- 
lute sulfuric acid. 


As a cutting tool material, one 
molybdenum nickel boride shows 
considerable promise. It is not as 
hard as some grades of tungsten 
carbide and cannot be evaluated by 
the same type of test because of 
different friction characteristics of the 
material. Actual cutting character- 
istics are being evaluated by machine 
test. Indications have been obtained 
that for cutting aluminum and brass 
this material compares favorably with 
high-speed steels and cemented car- 
bide tool materials. Additional work 
is required to determine the proper 
conditions for use on other conven- 
tional materials. With all of its con- 
stituents available in North America, 
this molybdenum nickel boride is 
probably the best substitute for car- 
bides in case of an emergency. 


Like the chromium borides, some 
future applications of the molyb- 
denum nickel borides will undoubted- 
ly be based on their corrosion and 
abrasion resistance. Among the more 
promising possibilities along these 
lines are centrifuge nozzle shapes and 
acid spray nozzle inserts. The wear 
resistance is used to advantage in die 
or mold liners and plungers for auto- 
matic presses used in the production 
of small parts from highly abrasive 
materials. 


A different application of this ma- 
terial is a brazing operation in which 
Mo-Braze, a molybdenum-boron base 
composition is employed for joining 
molybdenum, tungsten, tantalum and 
columbium. For this purpose it is 
obtainable either as powder to be 
used for furnace brazing or as rod 
for use with shielded arc welding 
equipment. The brazing compound 
has a lower melting temperature than 
molybdenum, which is advantageous 
in brazing. 

In welding molybdenum, using 
molybdenum wire, the temperature 
required is high enough to create a 
broad embrittled zone around the 
joint. With the new compound the 


temperature required is lower and 
the embrittled zone is great! 
duced. Thus it is possible to 
thinner sheet successfully with Mo 
Braze, and successful joints have beep 
made with sheet as thin as 0.0 
While the brazing is done at 

tively low temperature, the res 
joint has the property of being usefy 
at operating temperatures above the 
brazing temperature. 


y 
Aig’ 


The molybdenum-boron base com. 
position is used particularly for braz. 
ing electronic components in vacuum 
tubes and magnetrons. The com. 
pound has the advantage that it does 
not poison vacuums of the order of 
10-® microns. It can also be used to 
join other metals for high-tempera- 
ture electronic or other service. 


Nickel Aluminide 


Latest materials to be produced on 
a commercial scale in the hard metal 
category are nickel aluminide prod 
ucts. These are materials composed 
largely of intermetallic nickel. 
aluminum compounds. Several grades 
are available. 


The melting points of the alumin- 
ides are higher than those of either 
of the metals from which they are 
formed. Electrical resistivity is in the 
same range as the borides mentioned 
previously. However, the commercial 
material has high elevated tempera 
ture stress to-rupture properties com 
bined with better ductility than 1s 
usually found in cermets. The im- 
pact resistance of nickel aluminide is 
very promising, being better than 
15 in.-lb. in the NACA drop test 
over the entire range from room 
temperature to 2100 F. Its _ heat 
shock resistance and strength at 2000 
F are also excellent. 

These properties, combined with 
the fact that the product contains no 
strategic materials, have led to its 
consideration as a logical replace- 
ment material for high-temperature 
service. It appears to be particularly 
suited for applications requiring high 
strength and good impact resistance 
at elevated temperatures. At present 
nickel aluminide is being evaluated 
for stator blades or guide vanes in 
jet engines. 
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5 @ Epox) 
B recent additions to the field of plastics 
| materials, have rapidly taken their 
s place in the plastics tooling picture. 


B aircraft 
}<poxy resins have superseded other 


Why Epoxy Resins for Laminated Tooling? 





| These tools are made with laminated epoxy facing, backed with a melamine casting com- 


pound. The piece at lower right shows the construction of the facing laminate before casting 


the backing material. 


RESINS, one of the -most 


ln many tooling applications for the 
and automotive industries, 


pes of bonding media in glass fiber 
aminated structures. The two most 
mportant reasons for this change are 


+}, 


sthe low shrinkage of epoxy resins 


1 
na 
iG; 


their outstanding adhesion to 


B class fibers. 


Volumetrically, the unfilled resin 
may shrink about 0.5% on curing, 


though this is reduced still further 


with 
ins no 
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“n glass cloth reinforcing is added. 
his low shrinkage lends to the ma- 
ter a high dimensional stability, 
which is perhaps the design feature 
Most attractive to tooling engineers. 
Fitst, it increases the accuracy of re- 
production of the contours of the pat- 
‘etn mold, and second, it maintains 
this accuracy to a higher degree when 


the tool is subjected to service stress- 
€$ and h; indling. 

Th pre es of epoxy resins to 
glass, metals and ceramics has been 
recogr a for some time, and nu- 
mero seneral purpose adhesives 
havc developed to make use of 
this p) tty, In laminated plastics 
= us results in high inter- 

If 


nd strengths and longer 
tool. Actual interlaminar 





bond strengths may be determined by 
edge-wise compressive strength tests, 
where strengths in the range of 50,- 

000 to 60,000 psi will be encount- 
ered. In wear tests perpendicular to 
the planes of laminations, epoxy tool- 
ing laminates will display a life ex- 
pectancy many times that of some of 
their competitors. This feature is par- 
ticularly useful, for example, in 
router jigs where high bearing pres- 
sures are brought to bear against ma- 


chined edges of the laminates. This 
high adhesion is also important 


where metal stiffeners or inserts are 
needed in the tool. These may be 
used for localized reinforcement or 
for other purposes such as drill jigs, 
where steel bushings are placed in 
the plastic tool to locate the holes to 
be drilled. 

Besides these specific properties 
which set the epoxies apart, they 
have the other advantages of rein- 
forced plastics structures. They are 
light in weight, durable and strong. 
A major part of the question of 
whether to use epoxies must be an- 
swered by balancing the particular 
requirements of each job against the 
increased cost of the material. 


How To Select and Use 
Epoxy Resins 


When reviewing the requirements 


Their low shrinkage and 
good adhesion are solving 
many of the problems 
inherent in production and 
use of plastic tools in 
metal working industries. 





by JOHN DELMONTE, 


Consulting Engineer, Furane Plastics, Inc. 


for laminated tooling, the engineer 
must consider the many types of 
epoxy resins available for this pur- 
pose. There are liquid resins of vary- 
ing viscosity, solid resins which may 
be melted or dissolved, and hardeners 
which are effective at room tempera- 
ture or elevated temperatures. Be- 
cause the laminating resins for tool- 
ing purposes are usually prepared 
against plaster mock-ups which may 
cover many square feet in area, room 
temperature setting qualities are 
usually necessary and the materials 
should contain no volatiles that may 
contribute to dimensional instability. 

Opinions differ as to the desired 
range of viscosity of the material. 
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After Mixing in Hardener, Min 


Time to Set Tack Free, Hr 





Note how a delay of a few minutes before 
application can materially reduce the set 
time for an epoxy laminate (Epocast II + 


10% hardener). 











Temperature, F 












Pot Life and Exothermic Qualities of Epoxies 


In the absence of its hardener. an epoxy resin pos- 
sesses good stability and storage life. To prepare it for 


ing graph indicates the exothermic temperature rise for 
a 100 gm mass of a typical epoxy resin and hardener 














The concensus seems to favor the 
moderate viscosity range of 2000 to 
4000 cps, though some organiza- 
tions prefer the thicker, higher vis- 
cosity range of 20,000 to 40,000 cps. 
It should also be borne in mind that 
the viscosity of epoxy resins, as char- 
acteristic of liquid polymers, shows a 
marked dependence upon tempera- 
ture. This dependence is such that 
the viscosity may fall well below 500 
cps as room temperature increases. 
Life and storage qualities of the bet- 
ter grades of epoxy resin are good 
and the materials do not require 
refrigeration. 

Ease of Wetting—The impregna- 
tor and lay-up man for laminated 
tooling look for good wetting of the 
glass fiber reinforcement. The term 
“wetting” is a qualitative expression 
indicative of the ease with which 






the resin strikes through the glass 
fibers. The open mesh glass fabric 
used for laminated tooling makes it 
relatively simple for the medium vis- 
cosity resins to penetrate, wet, and 
force bubbles to the outside surface. 
This feature may be observed most 
readily when a transparent, unfilled 
epoxy resin is used. 

Controlling Run-Off on Vertical 
Surfaces — A requirement diamet- 
rically opposed to the wetting prop- 
erty, is the ability of the resin to 
remain in place on vertical surfaces 
of tooling during the lay-up process. 
A medium viscosity, relatively fluid 
resin that penetrates and wets glass 
fabric easily will tend to run down 
to horizontal surfaces and leave 
starved, resin-thin areas. 

A solution that may be more satis- 
factory than specifying a more vis- 


cous resin for the job, is to alloy 
the resin and its hardener to remaif 
in the mixing container for a period 
of time 5 or 10 min shorter than 
its useful pot life before applying 
it to the vertical surface. The longet 
it remains im the container, thé 
quicker it will set after application 
This is due to the exothermic re 
tion which generates heat as 
mass of resin and hardener 4? 
proaches its set. The coating deve 
oped in this manner is, in effect, t 
gel or first coating frequently &® 
ployed by laminators of epoxy 0% 
ing. The actual time the resin 4° 
its hardener should be left in tt 
container before application depen 
to a great extent on the amount ° 
resin being mixed, the surface 4 
to be covered, ambient temperatu 
conditions, and the concentrati0o 
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use, it must be combined with its hardener, which gen- mixture. Temperatures of 350 to 400 F are not un- in 
erally takes part in cross-linking of the molecules by common for an unfilled epoxy resin. The results shown m 
chemically bonding at the epoxy terminal groups. Room were obtained with resin specimens cast in a paper cup : 
temperature setting hardeners usually employed for with a thermocouple positioned at the center of th 01 
epoxy resins are poly-amines. Once the hardener has mass. The lower curve on the graph shows the effect F 
been dispersed into the epoxy resin the combination is of ten layers of glass cloth reinforcement on the exo S| 
activated and ready for use. thermic temperature rise of the same resin and hardener 
The useful pot life of a resin is measured from the concentration as shown in the upper curve. As well as 
time of activation by the hardener until the mixture the fillers or reinforcing fabrics present, the amount and 
becomes too thick to be useable. This length of time shape of the mass of resin will also influence the actual 
is determined by the amount of resin and hardener, the temperature rise. For example, if the resin were spread 
concentration of hardener, and the ambient temperature. over a large area the temperature rise would be much 
Once the resin begins to warm exothermically, the pot less than it would be for the same amount of resin 
life is nearly over. The upper curve on the accompany- mixture in a solid mass. 
‘ 
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of the hardener. 


Pot Life and Cure 


eral, the usetul pot life of 
temperature curing Cpoxy 
resin and hardener is in the range 
to 45 min. Other hardeners 
poxy resins may have a useful 
ot life of several days; but for 
these curing temperatures of 150 to 
50 F are required. If extension 
the pot life is necessary, refrig- 
eration will lengthen it considerably, 
but this added advantage must be 
balanced against the inconvenience 
and expense which refrigeration 
incurs. 


Unlike the techniques for prepar- 


ing plastics parts where high strength, 


tightly woven fibers, pressure and 
temperature are involved, laminated 


ttooling uses contact pressure, wide 


open mesh fabrics and room tem- 
peratures. This leaves the curing 
haracteristics dependent on_ the 
mount of hardener used, the thick- 
ness of the laminated tool and the 
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Temperoture, F 


Typical viscosity characteristics of an epoxy 


resin (Epocast I[I). 


Borcol-Hordness 


Hardness of epoxy laminate as influenced 


by ambient temperature. 


poxy laminated assembly and drill jig produced at Douglas Aircraft Co. 





Typical Physical Properties of an Epoxy Tooling Laminate* 
at 70 to 75° F. 


(Contact Pressure and Room Temperature Cure) 











Resin Content 
R 


Cintorcement 
Density 
4 ral Strength 
ra 


e al Modulus of Elasticity 


48 to 50% 

#1500 glass fabric or 
equivalent 

1.6g/cc 

37,000 psi 

2.1 x 10° psi 








Li © Strength 31,000 psi 
he Absorption—24 hr <0.2% 
‘exural Strength after 24 hr 
rsion in water 35,000 psi 
P minating Resin 
GUST. 954 


ambient temperature of the work 
room. As was mentioned before. the 
ambient temperature has a substan 
tial effect on the rate of cure 
Although the ultimate strength of 
laminates curing at various tempera- 
tures will be the same, the rate of 
attaining this strength at 60 F is 
much slower than at 80 or 100 F. 
Wherever possible, warm air from 
a space heater will do much to 
accelerate the cure of the epoxy resin. 

Epoxy resins, because of their re- 
markable adhesion, require particu- 
lar care and attention in releasing 
the finished tool from the mold 
or form. If plaster forms are to be 
used, a well-sealed plaster surface 
and several wax coatings are re- 
ported to be satisfactory. The manu- 
facturers of epoxy resins for 
laminating purposes will recommend 
suitable release agents for their 
materials. 


Other Considerations 

Laminated epoxy resins have been 
extended into the field of draw dies 
and some drop hammer dies, since 
they seem to display the wear and 
durability essential to these opera- 
tions. Furthermore, their life ex- 
pectancy and usefulness for some 
operations are better than those 
available with other forms of plastics 
tooling. Where for economy pur- 
poses, it may be necessary to employ 
lower cost materials, polyesters, 
phenolics, Calcerite-A (a filled mela- 
mine casting compound) and others 
have been used for back-up purposes 
behind the working face of epoxy 
laminating resin. 

Though the epoxies have a high 
degree of dimensional _ stability, 
when large contoured sections are 
to be reproduced, localized stiffening 
ribs should be included in the tool 
design. The stiffening ribs may be 
of metal or plastics tubing, or of 
honeycomb cores if lightness in 
weight is desired. The epoxy resin 
itself will secure the reinforcing 
member firmly to the over-all struc- 
ture. 

The major limitation in the use of 
room temperature curing epoxy res- 
ins is that the highest heat distortion 
point of these resins to date is 
around 180 to 200 F. The physical 
properties of the materials fall off 
rapidly above this. Also if careful 
control is not exercised during the 
addition of the hardener and during 
the lay-up of the resin and _ glass 
fibers, the qualities of the laminate 
will be inadequate for tooling pur- 
poses. 
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Selecting a Brush Finish 


Power brushing can handle many different metal 
finishing jobs, but good results require the right 
brush for each job. Here is a guide to proper 
selection of brushes and brushing conditions. 


by R. 0. PETERSON 
Manager, Technical Dept., Osborn Mfg. Co. 


@ A number of useful finishes, both 
preliminary and final, can be pro- 
duced by brushing, and many brush 
finishing applications cannot be han- 
dled satisfactorily in any other way. 

The importance of brush finishing 
lies primarily in the flexibility of the 
brush surface as contrasted with the 
hard surface of grinding and polish- 
ing wheels. The flexibility allows the 
brush to conform to slight irregulari- 
ties and, therefore, act uniformly 
over the entire surface. Such flexi- 
bility reduces the danger of tracking 
or scratching by “wild grains” in 
polishing and seems to reduce the 
occurrence of ‘drag lines’ in buffing. 
It also results in the blending of 
sharp edges without the creation of 


new edges; by eliminating areas of 


stress concentration, brushing often 
contributes to the fatigue life of a 
metal part. Brush flexibility also 
means that working pressure can be 
varied within fairly broad limits and 
that a machine which has become too 
inaccurate for precision grinding may 
still be suitable for bfushing. Since 
brushing does not remove large 
amounts of metal, it is often more 
suitable than other methods where 
close tolerances must be observed. 


Brush Characteristics 


In the selection of a brush finish, 
three primary brush characteristics 
are involved: flexibility, finishing 


Brush Selection Chart 























ability and speed of action. The flex. 
ibility of a brush determines the ex. 
tent to which it can contact low spots 
or marrow recesses on a surface and 
the extent to which it has a lifting 
or shearing action on surface contam. 
inations or projections. The fin. 
ishing ability of a brush determing 
how fine a surface can be produced 
The speed of action of a brush de. 
termines the rate at which contam. 
inations are removed and projection 
are cut down. 

These three primary brush char. 
teristics are affected by the type 
brush and its operating conditions 1 
follows: 

Type of Fill—The fill or bru 
material may be metallic or non . 
tallic. Most metallic fills 
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FLEXIBILITY 


For Surface Roughness Below 30 Microinches Rms. 


For Surface Roughness Over 30 Microinches Ris.’ 














Medium High Low — High . 
FINISHING ABILITY Very Fine — —Medium Fine Coarse ’ 
a 
SPEED OF ACTION Medium——— ——Very Fast Medium—— o—— Medium Fost us 
A A A A A A 
| Tampico and Fine Wire | 
Cord and Fabric Treated Fiber with Compound Wire Wheel Wire Section Coiled Knot 
—— ag 
MAJOR APPLICATIONS | Cut and color Small burr Medium burr Heavy burr Cleaning Heavy scale 
(in order of general buffing removal removal removal removal! 
usage) Medium scale . 1 
Surface blending Rounding edges Light scale Rounding edges removal Rust and oxide | — 
removal removal 
Light scale Light scale Rust and oxide = Rust and oxide oe 
removal removal Satin finishing removal removal Satin finishing 
Rounding edges Surface blending | Rounding edges | Scale remova! Satin finishing Rounding edge 
Burr removal Cleaning Cleaning Surface blending | Burr removal 
(from very 
Satin finishing Surface blending | Burr removal meta 
a , 
* For very ductile metals see also Brush Adjustment Chart on facing page. 
—— 








MATERIALS 













“he flex. 
_ the ex. 
IW spots 
face and 
a lifting 
contam- 
The fin. 
termines 
yroduced 
yrush de. 
contam: 


ojections 


h chara 
> type 
ditions as 


or brush 
r non-Mm 


are xa 


Cee ttl 


es Rims.” 


High 
Coarse | 
edium Fast | 
A 


led Knot 


| 

| oxide | 
na . | 
) 

| 










en: ae 
i *. 


a 


wire, although stainless steel is some- 
times used. Cord, fabric, Tampico 
fiber, various treated fibers and ny- 
lon fiber are common non-metallic 
ills. The fills may be used with or 
without abrasive compound. In gen- 
ral, metallic fills have less flexibility, 
less ability to produce fineness of 
finish, and greater speed of action 
than non-metallic fills. Cord and 
fabric brushes, as commonly used, 
have less flexibility, greater ability to 
produce fineness of finish, and gen- 
rally, but not always, less speed of 
action than fiber brushes. 

Size of fill—As defined here, size 
of fill refers to the diameter of wires 
or fibers used and to the size of 
abrasive particles where compound is 
used in the fill. Wire diameter or- 





This brushing set-up deburrs 1400 brass parts per hour. 


dinarily ranges from 0.005 to 0.050 
in. Size of fill affects primarily fin- 
ishing ability. The smaller the size 
of fill, the greater the finishing 
ability. However, it has been found 
that higher surface speeds with fine 
wires produce surfaces similar to 
those produced by larger wires at 
slower speeds. 

Trim Length—Trim length is the 
length of the fill material that ex- 
tends beyond the face plates or the 
back of the brush. Trim length af- 
fects primarily flexibility. The great- 
er the trim length, the more flexible 
the brush; conversely, the smaller the 
trim length, the tougher the brush. 

Face Density—Face density is the 
density of fill material at the face of 
the brush. The face density of a 


Brush Adjustment Chart 








wheel or cylindrical brush with wire 
or fiber fill may be raised by increas- 
ing the inside diameter with respect 
to the outside diameter, thus increas- 
ing the number of wires or fibers 
that form a face of given size. In 
general, a greater face density means 
less flexibility, greater finishing abili- 
ty and greater speed of action. 

Surface Speed—Normal _ brush 
speeds are 5500 to 9000 surface ft 
per min for metallic fills and 4000 to 
7500 surface ft per min for non- 
metallic fills. An increase in surface 
speed increases the centrifugal force 
on the fill and thereby hardens the 
brush face. The result is less flexi- 
bility, greater finishing ability and 
greater speed of action. 

Other factors must sometimes be 





If brush works 
too slowly ... 


If brush works 
too fast... 


_ If burrs are peened | 
instead of removed... 


If finish is too coarse... 


If brushing action is 


If finish is too fine... notuniformenough... 
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. Decrease trim 1. Decrease trim length and 


length and in- increase fill density 
crease fill density 


2. Decrease filament dia 


. Change to non- 


metallic brush 3. Change to nonmetallic 
such as treated 
Tampico with 
burring compound 


pound at recommended 


speed 


4. Use auxiliary buffing com- 


pound 


brush with suitable com- 


1. Increase trim 
length and de- 
crease fill density 


1. Increase trim 
length 


| 2. Reduce brush fill 


Nm 


. Devise manual or 
mechanical fixture 
to avoid irregular 
offhand manipu- 
lation 


density 


3. Reduce surface 
speed 


| 4. Increase filament 


dia 























considered. Among these are the 
quality of the fill material, the over- 
all diameter of the brush. and special 
fill treatments such as a ¢ rimp in wire 
or nylon fiber. 


Types of Brushes 


The relatively large number of 
brushing variables makes available a 
great many different combinations of 
flexibility, finishing ability and speed 
of action. However, six general types 
of brushes are sufficient to handle the 
majority of finishing applications. 

Cord or Fabric Brush—Fast-cut- 
ting, medium-flexible brush wheel 
used with cut and color compounds 
to produce surfaces with roughness 
of the order of less than 10 micro- 
inch rms. 

Tampico and Treated Fiber Brush 
—Flexible, fast-cutting brush wheel 
used with burring compounds of 
tacky composition to produce sur- 
faces with roughness of about 8 to 
10 microinches rms. 

Fine Wire Brush with Compound 
—Wire brush of medium or high fill 
density and small fill size (0.008-in. 
dia or finer wire) with burring com- 
pound. 

Wire Brush Wheel—A good gen- 
eral-purpose wire brush of wide face 
and high fill density for fast cutting 
and surfaces with roughness as low 
as 30 microinches rms. 

Wire Brush Section—A medium- 
flexible wire brush of narrow face 
and medium density especially suit 
able for contoured surfaces. _ 


Coiled Knot Brush—A _ narrow- 
face, low-density tufted wire brush 
used where great flexibility and im- 
pact action are needed, as in the re- 
moval of welding fluxes. 

The first three types of brushes 
are generally restricted to applications 
where a surface having roughness 
less than 30 microinches rms is need- 
ed. The last three types of brushes 
are generally restricted to applications 
where the maximum allowable sur- 
face roughness exceeds 30 micro- 
inches rms. The relations among the 
different types of brushes are shown 
in the Brush Selection Chart, and the 
major applications of each type are 
listed. 

Brushes used for metal finishing 
may be either helical and sectional 
in construction. A sectional brush ts 
built up by clamping together in- 
dividual narrow-face sections to the 
face width desired. Usual face width 
range is 14, to 6 in. Wider brushes 
are generally of helical construction. 


Factors Influencing Selection 


It is not uncommon to use one 
brush for several different types of 
work where manufacturing is on a 
job-lot basis. On a high-production 
basis, however, efficiency demands 
brushes and brushing conditions se- 
lected especially for specific jobs. For 
each case, the following factors must 
be considered: 

Nature of Work—The metal fin- 
ishing applications of power brush- 
ing can generally be classified as 


Three brushing heads are set up here to deburr a large jet engine gear. Top and bottom 


surfaces are finished by treated Tampico brushes and the profile by a fine wire brush. 
































cleaning, burr removal, blendino Ps 
oxide removal, forming radii and ; | 
satin finishing. In any specific cas s | 


brush selection depends on t 
surface conditions encounter his | 
is particularly true of clean | 
the removal of oxides an 
since surface encrustations 

jections may range from light 


heavy. The types of brushes syj 
able for these various operations are 
indicated in the Brush Sek 
Chart. 

Surface Finish Required Surfaces | 
having a roughness of below 10 mj. 
croinches rms can be obtained by pt 
brushing. On the Brush Selection 
Chart, fineness of finish increases 4 
from right to left. As the Chart in ‘ 
dicates, brushes commonly used for “4 
finishing can be divided into two ie 
groups: those suitable for finishes és 
finer than 30 microinches rms and ua 


those suitable for coarser finishes 
Although it is obvious that the ii 
brush and brushing conditions selec. iim 
ed must be capable of producing the 
specified finish, it 1s also important pr 
that the finish not be too much bet- 
ter than necessary, for even a slight 
improvement in surface finish ofte 
costs money. 

Type of Metal and Its Condition 
All common metals are adapted t 7 
brushing, but proper brush selection 
depends on the hardness and ele 
trolytic corrosion characteristics 


the metal. Only fiber brushes ar 
used for a relatively soft metal suc ol 
as zinc. For metals such as stainless * 
steel, aluminum and magnesium, fb a 
brushes may be used alone or aite oe 
wire brushing to prevent electroly WV 
corrosion resulting from emb« dded tthe 
particles. Alternatively, a stainless tun 
steel wire brush may be used on stait Ms 
less, and embedded particles may D duc 
removed from light metals by othet i 
cleaning processes. Brushing equip chit 
ment used for magnesium must It c 
clude a dust collecting system to avol Soe 
explosions. Careful brush selec tion's mer 
necessary for heavy brushing o! duc: im 
tile metals to avoid mere peeni™ BiB req 
down of burrs. corr 


Size and Clearance Limitation” 
No one size or shape of brush cou 
adequately reach all surfaces of 4 
complex part. A brush that 1s mos 
suitable for each different type ® 
surface must be selected. A gt 
variety of standard shapes and siz 
is available, although, if producti 
volume warrants, brushes may be r’ 
signed especially for a specific apf." 
cation. For example, specially . 
signed cylindrical brushes may © 
used for tubing and cored holes, 2 
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ryving leprees Ol 
needed to reach th 


S ind perforations 
VV} harp edges and corners are 
int uned, control of rotation 
isking may be needed 
} Needed or Available 
shes and brushing conditions 
eeded, the size, shape and possible 
positions of the part, and the pro- 
luction volume determine the type of 
equipment needed. In general any 
brush drive with arbor or spindle 
size suficient to avoid excessive de- 
fection or vibration and power sufh- 
cient to avoid excessive slowdown 
under load is adequate. For minor 
off-hand applications, a brushing 
lathe of proper power and speed 
s suitable and often readily avail- 


} able. For more complex jobs or long 


production runs, some type of stand- 
ard automatic brushing machine may 

justified. For special jobs, where 
omparative costs indicate its feasibil- 
ity, a special brushing machine de- 
signed for the application may be 
justified. Sometimes portable or flex- 


ible shaft equipment is needed. 


Production Rate—Production vol- 
ime affects primarily the type of 
brush drive selected. but production 
rate is a factor that enters into the 
selection of the brush and the brush- 


ing conditions. As the chart indi- 


p ales, Tast cutting action is not nec- 
essarily compatible with a fine finish. 


Where a fine finish is not important, 
the production rate may establish the 
ype of finish achieved. Where a 
ine finish is important, the pro- 
cucion rate will more likely de- 
‘ermine the number of brushing ma- 
chines needed. 


Special Technical Reguirements— 


sometimes a special technical require- 
ment may override other factors in 
Mportance. An example of such a 
quirement is the rounding of a 
‘orner to remove about 0.015 in. of 
metal. 

boa, the factors discussed 
1a ¥ en properly evaluated, 
the p sie to select approximately 
“ Proper brush and brushing condi- 
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Aa exactly as desired, adjust- 
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bre Tice ted adjustments for each 
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This high-production brushing set-up finishes bumpers prior to plating. 
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These stainless steel parts are mass finished with three brushing heads in one pass. Brushing 


has less tendency to produce ‘‘drag lines’’ than conventional polishing and buffing. 


The flexibility of a brush is used to great advantage in the deburring of this gear rack 
which is 17 ft long and contains more than 1000 teeth. 
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Wear and Corrosion of Materials 


Here is how a wide range of corrosion resistant 
materials will stand up under the unusual bearing 
conditions encountered in nuclear power plants. 


by R. C. WESTPHAL and J. GLATTER, Westinghouse Electric Corp. 


@ IN A NUCLEAR power plant de- 
signed for the propulsion of a sub- 


marine, many mechanical devices 
operate under unusual conditions. 
These devices, such as antifriction 
bearings, linear sliding guide bear- 


ings and even nuts and bolts must 
function in high-temperature high- 
purity water. Since there is no lubri- 
cant present but the water, the wear 
of materials having adequate corro- 
sion resistance is a problem of con- 
siderable magnitude. Choice of ma- 
terials is governed by the possession 
of a combination of properties in- 
volving both wear and corrosion. 
Early reactor designs made wide 
use of 18:8 steels because of the 
corrosion problems. However galling 


and seizing were so severe that it 
was impossible to use 18:8 nuts and 
bolts larger than 1/, in. in diameter. 
Therefore a simulated wear test was 
devised to investigate the problem. 

To evaluate the relative perform- 
ance of materials combinations, the 
experimental data were reduced to a 
common term, called a ‘wear factor” 
which was expressed as milligrams 
weight loss per pound load per mil- 
lion cycles. 

The material combinations shown 
in an accompanying table were se- 
lected to cover the full range of wear- 


factor values observed during these 


tests. They are arranged in descend- 
ing order of usefulness. 

















SPLIT 
PISTON 


c= 
CYLINDER —> i) 
Exploded view of piston-cylinder wear 


tester. 





Test Procedure 


Two types of tests were chosen 
as being representative of the slid- 
ing motions expected in_ service. 
One was a piston and cylinder 
combination involving pure linear 
motion, the other a sleeve bearing 
journal combination giving rotary 
motion. (Editor's NOE This con- 
densation covers only tests made 
with the piston-cylinder device). 

The testing apparatus is shown 
in a photograph. Test specimens 
consisted of cylinders, 1.000 in. o.d. 
by 0.7500 in. i.d. by 1.250 in. long 
and pistons, which were split to 
allow radial spring loading, were 
0.7470 in. o.d. by 0.500 in. long. 
Tests were made in stainless steel 
autoclaves at 500 F in pure water 
(minimum resistivity 500,000 ohm- 
cm) containing 2 to 25 cc per liter 
of dissolved oxygen. The duration 
of the tests were approximately 
500,000 cycles with specimen under 
a 3-lb radial load. 
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Nitrided surfaces had the 
resistance and antigallis 
acteristics of all mat verte 
However, nitrided chromium 11 
trided titanium were the on 


terials which had sufficient co 


WCalr 


resistance in water to be usab 

The next best material in w 
sistance was hard industrial chrom 
ium plate. This could be used suc. 
cessfully with a wide variety of mat 
ing materials. 
assured by plating on a base of stair 
less steel. No other corrosion re 
sisting material was found whic 
ig the wear resistance of this 
plate. The benefit of using chro. , 
mium plating can be seen by compur. 
ing the wear factor of Armco 
7PH running against itself (460) 
with the value when one member 
plated (20). 

Excellent wear resistance 
found with straight chromium st: 
as compared with the nickel-chron 
ium grades but the former were uw 
suitable for use in oxygenated wate 
because of pitting corrosion. Th 
nickel chromium steels are well 
known for their susceptibility to seiz 
ure and galling. Of this class o! 
steel only the age-hardenable grades 
were usable even to a limited extent 

Surface finish is another variable 
which can affect the wear resistance 
and galling tendencies. When the 
mating materials differ greatly 
hardness, it is important that 
harder of the two have a good finis! 
otherwise wear is accelerated by « 
tinuous cutting action on the soit 
material, or by loading of the rout! 
surface followed by abrasive weal 
Under certain circumstances wear can 
be reduced by having a controlled 
degree of roughness on at least ont 
of the mating surfaces. Reduction 1 
friction often occurs simultaneous 
Thus, as-plated chromium on 4 
plated chromium, with a surfac 
roughness of 30 to 40 microinches 
has a low wear factor of 34. The 
same materials combination with 
honed surfaces, and 1.0 microinchés 
roughness, has a much higher wei 
factor of 135. : 

Light sandblasting of large > bolt 
threads made of 18:8 stainless ste? 
was successful in preventing s eizure 
Furthermore, sandblasted journals o 
sleeve bearings made of n terial 
which ordinarily seized wou'd OP* 
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rrupted surface produced by 

sting prevented the propaga- 

welds into large-scale galling. 

alling which closes clearances, 

sults finally in seizure. The 

s structure developed by pow- 

m ler-metallurgy techniques also pre- 

ls, S sents an interrupted surface and re- 
f mat sults in the same type of benefit. 

An appreciation of the effect of 

stait rosion on wear may be obtained 

on te by comparing the wear factors listed 


wear 


believed 


which 


of this 


in High Temperature Water 


the table. In 


in the two columns ot 


the second column are the results of 
a number of tests, standard in every 
respect, except that a partial pressure 
of hydrogen was substituted for the 
oxygen-argon mixture. In almost 
every case a substantial reduction in 
wear factor is noted. The greatest 
change took place with those ma- 
terials which are most susceptible to 
oxidation. Everdur No. 1012 (sili- 
con bronze) versus chromium plate, 
for example, has a very low wear 
factor (2.2) in hydrogenated water 


and an extremely high factor (830), 
in oxygenated water. Likewise there 
was an 88% reduction in wear for 
the KR-Monel versus chromium-plate 
combination. In contrast, the stellite 
combinations, because they are more 
oxidation resistant, did not show im- 
provements of this magnitude. The 
reductions ranged only from a few 
per cent up to a maximum of 50% 
Adapted from a paper presented before 


the American Society Of Mechanical En- 
gineers Semi-Annual Meeting, June 1954. 


Piston-Cylinder Wear Tests Performed at 500 F in Water 
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ompar- Material Combinations Mg loss in weight per 1 fond 
ie per million cycles 
(460) Piston Cylinder Oxygenated —— 
am Water ater 
Nitrided 347 Nitrided 347 0.0 
e Nitrided chromium plate Nitrided chromium 0.0 
As-plated chromium plate Nitrided titanium 4.7 
n st Metamic LT-1 Nitrided Armco 17-4PH 7.0 
-chron Honed chromium plate Stellite No. 3 8.3 0:3 
rere ul 440C 440C 15 
4 wate 410 Stellite No. 3 16 
ao Honed chromium plate Kentanium K-151 16 
n The Honed chromium plate Armco 17-4PH 20 13 
re WE Honed chromium plate Nitrided Armco 17-4PH az 
to sei Stellite No. 1 440C 23 
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> grades Nitrided Armco 17-4PH Nitrided titanium 28 
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; As-plated chromium plate As-plated chromium plate 34 
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hen Haynes No. 21 (SA) Stellite No. 6 39 ~ 
eatly Carboloy 608 Honed chromium plate 4] 
that Haynes No. 21 (SA) Haynes No. 21 (SA) 5] 19 
¥? Stellite No. 3 Honed chromium plate 55 
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uc ‘" Haynes No. 21 (SA) Honed chromium plate 102 28 
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. on — No. 3 Armco 17-4PH 115 33 
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iCromMes oned chromium plate Honed chromium plate 135 
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GRAY IRON exhaust pipe flanges and exhaust seal rings made by shell molding method. 


International Harvester Finds... . 


@ GRAY IRON CASTINGS produced 
by shell molding at International 
Harvester Company's Truck Engine 
Works at Indianapolis are showing 
definite advantages over conventional 
sand castings that can be translated 
into cost savings and improved qual- 
ity. As a result, the company’s en- 
gineers foresee a much wider use of 
the method in the future, possibly 
reaching as much as 10% of all of 
the company’s castings. 

Company findings agree with the 
general opinion that Contour Mold- 
ing, International Harvester’s trade- 
marked name for its shell molding 


Gray Iron Shell Mold Castings 


® Stronger for thin castings 
®@ Better in surface and dimensional accuracy 
© Lower in overall production costs 


by KENNETH ROSE, Mid-Western Editor, Materials & Methods 


process, is slightly more costly in the 
foundry than older methods, in spite 
of the economies of mechanization 
obtainable with shell molding. How- 
ever, supplementary savings outside 
the foundry tip the balance in favor 
of shell molding by showing an over- 
all saving. These savings are in ma- 
chining costs, and are the result of 
the smooth surface and closer dimen- 
sional tolerances obtainable with shell 
molding. In the case of one of the 
parts, an exhaust seal ring, the part 
when cast in green sand molds was 
machined all over; it is now pro- 
duced by shell molding with such 


surface and dimensional accuracy the! 
machining has been eliminated. 

After several years of experienc: 
with shell molding, both in researc 
and in production, International Har 
vester engineers have come to the 
conclusion that gray iron casting 
that are at least twice the weight 0! 
the two shells will in general be pi 
ticable for shell molding, disregat 
ing such considerations as better 1" 
ish and greater dimensional accuta 
If no backing is used, the ratio ™ 
be lower. Other authorities ) 
carried this weight ratio as low ® 
sts 
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castings are now being pro- 
gray iron shell mold cast 
hey include two exhaust seal 
) nd two exhaust pipe flanges. 
rh ed for more shell molding 
on facilities has already been 
as the success of the 
becomes more clearly ap 
In addition to the four pieces now 
n production by shell molding, the 
Indianapolis plant intends to pur 
hase a second mold-making machine 
and begin production of flywheel 
castings. The engine side of the fly- 
wheel as now being made must be 
machined, and all of this machining 
operation can be eliminated by the 
change in casting methods. Installa- 
tion is now awaiting tooling changes 
in the machine shops to permit other 
machining operations on the new 
castings. When ready for production, 
the shell molded flywheels will re- 
quire the entire capacity of one shell 
molding line. Experimental work for 
the flywheel production setup has 
shown that a complete cycle of slight- 
ly less than 3 min. is satisfactory. 
Changes now being incorporated in 
the pre-heat cycle in the ovens are 
expected to reduce the time for a 
complete cycle to about 90 sec per 
shell. 





Advantages 


The metal now being cast in resin 
onded shells is gray iron of about 
35% carbon and 2% silicon. Some 
of the advantages shown by the com- 

pany s experience are: 
l. In thin castings, shell molded 
‘curacy pieces are stronger for the same 
hemistry than green sand castings. 
| 2. Shell castings are much more 
machinable, especially in turning, 

milling and broaching. 
3. The closer tolerances possible 
with shell molding means less metal 

allowed for finish machining. 
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racy tha 4. The cleaner castings increase 
ad, tool life 

. ad S . e a 
experient Less metal is required for 
n research pPrues and gates. 

‘onal Hat 6. The castings shake free of 


mold 
i. 
7. There is less tendency to chill- 
ng in the shell molded pieces. 

The strength difference becomes 
git apparent in the case of ma- 
ined green sand castings and shell 
olded pieces that do not require 
achinin, Machining removes the 
bughest part of the cast iron, giving 
€ shell molded pieces a substantial 





ne to the ing sand, and require less clean- 
n castings 
weight 0! 
ral be prac 
disregate 
- better fin: 
al accuracy 
e ratio ma} 
ritics hae 
as low a 
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MOLDS for two exhaust seal rings and two exhaust pipe flanges are made in this special 


machine built at Indianapolis Works of International Harvester Co. 


ADHESIVE is applied to two mold halves and assembled in these presses while they are 


still hot to get a fast set-up of the adhesive. 


advantage. As an example, Interna- 
tional Harvester found that in spin 
tests with a gray iron flywheel 
molded in green sand and machined 
te size, the piece flew apart at 8500 
rpm whereas a shell molded flywheel 
withstood 10,000 rpm, the highest 
speed possible with the testing ma- 
chine, without failure. 
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ar 
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Efficiency in production is an im- 
portant part of the success in keep- 
ing costs to a point that makes the 
process economically feasible. Pro- 
duction of the shells is a one-man 
operation, using a molding machine 
designed by company engineers. Pat- 
terns are of aluminum and of steel, a 
standard 20 in. by 24 in. The com- 
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in FLASK over a common runner 





MOLDS 
bar ready to receive sand to back-up mold 


for pouring. 
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FLYWHEEL CASTING molds are made on 
this machine. 








pany produces its own aluminum 
patterns, and purchases the steel pat- 
terns from outside — Steel 
patterns cost about $5000 apiece. 
While the aluminum patterns are 
a — in cost, they are not as 
long-lived. Both materials give satis 
ne service when the system oper- 
ates properly, but several aluminum 
patterns were damaged when the con- 
veyor lines through the oven stopped 
and permitted local overheating. 


Making the Molds 


At the beginning of the mold- 
making cycle, the first pattern, heated 
from 450 to 500 F, moves out of the 
oven and under the shell-making ma- 
chine on a conveyor. A box, open at 
top and bottom, fits around the top 
oi the pattern, and a gate in a cylin- 
der above the pattern opens to sift 
the sand-and-resin mixture over the 
pattern. The drop is only about 
in. A shell of sand about 3/16 to 
1/4 in. thick forms over the pattern 
by the action of the heat of the pat- 
tern upon the phenol-formaldehyde 
resin. Dwell time is about 13 to 15 
sec., after which the entire unit of 
pattern, box and sand cylinder rotates 
vertically through 180 deg to dump 
the unbonded sand back into the 
cylinder. The unit then rotates back 
ts the original position, the gate in 
the sand cylinder now being closed, 
and the box is raised and pattern 
and shell move out of the machine 
on the conveyor to the next station. 
Here the pattern and shell are raised 
on an air lift to a small gas-fired 
curing oven that fits snugly over the 
top of the pattern. Oven tempera 
ture is about 900 F. and cure con 
tinues for about 28 sec., with the pat- 
tern temperature reaching about 450 
F. Pattern and shell are then lowered 
on the air lift to the conveyor, and 
the cured shell is stripped from the 
pattern. The pattern continues on the 
conveyor to the entrance of the oven 
where it is automatically sprayed with 
a silicone parting liquid, and the 
shell is mated with its opposite half. 
A streak of polyvinyl adhesive is 
placed along the edges of the shell 
te bond the halves together, and the 
mold is placed in a spring-loaded 
clamping device until the adhesive 
sets. Finished molds are then moved 
to the pouring floor. 

The pattern, cooled about 100 to 
150 F in the air, moves into the 
first section of the heating oven to be 
brought up to the 450 F that is de- 
sired as initial temperature. The 
oven is in three sections, at right 

















































angles to each other, so 
form three sides of a recta: ’ 
discharge the heated pattern at 4 
beginning of the shell-makir 
The first section is heated 
red lam IPs, and the remainin 
gas-fired to bring oven tet 
to about 900 F. Travel tir 
pattern through the oven is 

About 8 patterns would 
quired to fill the system properh 
This would produce a shell every 
sec. When this number is not avail. 
able, the process cannot operate at its 
best speed. Occasionally patterns come 
through that have not had sufficient 
time in the furnace to come to tem. 
perature, and is then necessary to 
recycle them without making a shell, 


Making the Castings 


All shell molds are backed by 
foundry sand. Six molds are jn- 
verted in a steel flask over a runner 
bar, foundry sand is thrown into th: 
flask from a sandslinger, and jolted 
to fill the flask evenly. When the 
flask is rolled over, the runner bar 
has joined the gates on all six shel 
molds so that one pouring fills the 
six shells. Each flask produces 6 
rings, 11 to the shell. Pouring is 
done from overhead ladles in the 
usual way. After cooling, the flask 
goes to shakeout and the parts are 
ready for the cleaning department. 
No attempt is made to separate the 
sand from the ere and the sand 

used for bs uckup ; fter conditi oning, 
all is returned to he floor for use in 
conventional molding. 

The sand for shell molding 1 
quite fine, of AFS No. 120 and gives 
sharp detail and fine surface to the 
cast pieces. Resin content is 7% It 
has been found that the pieces as-cast 
are actually smoother in surface fin 
ish than the pieces after shot blast 
ing, and intentions now are to shift 
to a somewhat coarser sand, of about 
AFS No. 80 to 90. In this way, it's 
expected that the pieces will be maa 
very slightly rougher when cast, but 
that shot blasting will improve the 
surface somewhat. The change to the 
coarser sand will make possible : 
reduction in resin content also. 

To take care of short runs of the 
parts being produced by shell mold- 
ing, it is estimated that about 1 
patterns would be required for each 
machine. By keeping all patter 
standard at 20 in. by 24 in., dif ferent 
patterns can be run throug h_ the 
mold-making machines, and everal 
different shell molds can be plact¢ 
in the same flask for pouring 
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M ate [ a | S Here is materials engineering in action... 


New materials in their intended uses... 
a | W 0 [ \ Older, basic materials in new applications 
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ce fin Spun Steel Clamshells These giant steel bowls, each 
blast fabricated of two 114-in. steel plates, welded to- 
o shift gether and spun to the finished shape, will be used 
about to form a ‘Clamshell’, a device for measuring the 
y, it 1s dynamic unbalance of airplane propellers. Fabricated 
» made by Lukens Steel Co. for the Hamilton Standard Div., 
st, but United Aircraft Corp., the bowls together weigh more 
ve the than 22 tons. 
to the When the Clamshell is assembled with a propeller 
sible 2 mounted inside, a vacuum will be drawn, and the 
oO. propeller spun. Any imbalance of the propeller can 
of the be measured and proper weights can be added to 
mold: correct it. 

mut 1) Propellers up to 191/, ft in diameter can be tested 
yr each in the unit, and air can be evacuated from the cham- 
vatterns ber to simulate the pressures encountered at altitudes 
ifferent up to 115,000 ft. A 125-hp motor will furnish sufh- 
zh “ cient power to turn the propellers at flight speeds. 
evefa! 

placed 





7ODS 














Ingredients of a Giant 


SILICONE TUBE AND COVER reinforced with 
steel and glass fiber. Used for air-bleed 
hose at 500 F. 


STRUCTURAL PLASTIC; (left to right) glass 
reinforced conventional polyester, heat re- 
sistant polyester (500 F), and heat resistant 
phenolic (500 F). Used for radomes, heat- 
ing ducts and fuel tanks. 


106 


". POLYESTER RESIN SHEETS 


FOAMED-IN-PLACE PLASTIC core material 
between aluminum and plastic-glass sheet. 
Used for radomes and control surfaces. 


SANDWICH STRUCTURE uses combinations 
of aluminum, glass fabric and heat resist- 
ant resins for skins and honeycomb core. 
Used for aircraft skins, stiffeners and ra- 
domes. 


These are some of the newer materials which at various stages of development have passed 
through the Materials Laboratory of the Wright Air Development Center. Some were developed at the Laboratoy 
itself—some under contract—all have been approved for use on the B-52 Stratofortress. 


TITANIUM SHEET FROM SPONGE. Used ‘0 
skins and bulkheads, firewalls and com 


pressor sections. 


Forte FF Te rewe rw 


STRUCTURAL ADHESIVES of vinyl phendl 
or nitrile rubber phenolic bond aluminum ® 
aluminum. Used in aircraft skins o " 
helicopter blades. 
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Aluminum Tape ‘This glistening tape is 


4 } 
foil pressure Sensitive tape for industrial 


electroplating, conduction and heat reflection jobs 
] 


produced by Minnesota Mining and Mfg. Co 
l-soft alun im foil backin 4 i 


hermosetting type of adhesive 


Average property values for the tape are said 


tensile strength of 32 |b per in. of tape width, « 

15% at breaking point, adhesion of 60 oz per in 
width, and a moisture-vapor barrier of 0.1 gm per 100 sq 
per 24 hr at 100 F. The tape is said to be unaffecte 
extreme humidity conditions and to have high heat reflecti 
weathering, moisture resistance, and conductivity characterisit 


Aluminum Luster These glittering parts, representing a and formed, the watch cases machined from extrusions. 
wide variety of metal forming methods, are made of the reflectors spun and the wire bracelets drawn. 

Lurium, high purity (99.99%) aluminum, finished by the Because of its high purity the material can be polished, 
Lurbrite process. The eyeglass frames are forged, the anodized and dyed to a mirror-like finish in several colors. 
lipstick containers deep drawn, the napkin rings extruded, It can be made to simulate gold, silver, platinum, brass 
the radio dial disks stamped, the dial pointers stamped and other metals, as well as a multitude of other colors. 


, 
Se 


ave passed 


Laborat fy 


inyl_ phenol 


aluminum " 
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Materials at Work 










Big Titanium Valve — Built to 


handle highly corrosive fluids 
under conditions of high service 
pressures, this titanium and sil- 
ver diaphragm control valve cost 
$10,000. Manufactured by Min- 
neapolis-Honeywell’s Valve Div., 
the trim of the valve was ma- 
chined from solid titanium, and 
will last for around 70 days 
under the severe operating con- 
ditions. 

The silver lining, or sleeve, 
3/32 in. thick was inserted in 
the inlet bore to increase the 
body life. Corrosion is estimated 
to take place at a rate of 1/1000 
of in. per day. 


All Sizes This seems to be the 


long and short of it . . . at left 
is one of the forged stainless 
steel blades being manufactured 
by Kropp Forge Co. for an air- 
craft testing wind tunnel. The 
blade stands almost 5 ft high 
and represents a total weight of 
over 1100 Ib. The small com- 
pressor rotor blade at right 
weighs only 14 lb. 


































MATERIALS & METHODS 
Manual No. 107 

This another in a series of 
“mprehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
Sections provide the reader with use- 
ful date characteristics of mate- 
Nals oF fot-icated parts and on their 
Processing 


id applications. 
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«ow Nuclear Radiation 


Affects Engineering Materials 


by D. 0. LEESER, Reactor Engineering Div., Argonne National Laboratory 


Engineering materials going into the construction of atomic 
power reactors must not only be able to withstand heat and 
highly corrosive conditions, but also bombardment by nuclear 
particles. This manual provides a preliminary survey of how 
a number of structural engineering materials behave when 
subjected to nuclear irradiation. It covers: 


Effect of Radiation on Mechanical and Physical Properties 
of Metals 


Effect of Radiation on Some Nonmetallics 


Neutron Absorption 
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t 1 bearings, control rods. springs, instru as those found in synthetic plastics 

tro IC 10 ments, electrical connectors, et | he has not bee n analy sed omplete! 

auxiliary structures and plant include Here the damage due to the 
materials for pressure vessels, piping 
RFORMANCE OF enginee! 17 
closures, valves, pumps, welds, an 
ls is now being judged by 

other similar equipment 

rion resistance to radia ' is 
Chere is little doubt 
In the last few years in : 
_ Y steels. stainless steels. and non-ferro : 
; entered the study and d« fp . 
metals and alloys of cobalt and nicke eftects of cold work, wit! 

t of atomic reactors for cen . , ’ 
will constitute a large portion of the tant exceptions: 1) the 
stations. It is evident that a: | ir 

structural materials in presently ant: plied on a microscop! 
peace-time uses for nuclear : ! yo. 
ll be f 1 | } cipated power reactors ( onsequently, localized scale; and 2) 
reactors WILL De TOUuUNC. In these appl! , ' ’ 
peactOls wins ' PI it has been deemed essential to carry non-directional. How 


on a preliminary experimental study vestigations have challenge 
to ascertain that the above selected logy, and the mechanism of 
materials will perform satisfactorily in hardening is explained a 


ations, conventional properties, such 
yy strength, high temperature pet 


formance and corrosion resistance are 
till important. But complete evalua 


: ' radiation Service. a direct correspondenc CO ol iW 
t ti the materiaiS must NOW also _ . 
tion O [he information in this article ts but being somewhat more anal 


drawn from the results of these pre to solid-solution hardening. W hates 
liminary studies. No attempt has been the interpretation, the fact remains 
made to draw any specific conclusions that in their traverse through mat 
from the data presented. They are rials nuclear particles may cause m 
only indications and must be treated chanical and physical changes. These 


Ai 


include consideration of the effects of 
bombardment by nuclear particles 
thrown off during irradiation proc- 
esses. 

As in most structures successful 


ynstruction of a nuclear reactor de- : ; 
COMSEE UC as such. changes are known as radiation dam 


age and may be large when compar 


i 


Mechanism of Radiation Damage with the small amount of energy 


quired to produce the damage. Th 


nends, to a large extent, on the proper 
hoice of materials. The reactor, with 
the chain-reacting fuel, could 
ot be successfully controlled if the The mechanism of radiation dam- 
erating mechanism and auxiliary age is highly complicated. A simpli . arialogous to the effect of 
structures were not included in the fied version of the theory is civen in dose of gamma rays which ra 
esign. Operating mechanisms, usually the accompanying box (p. 116). body temperature only 0.002 to 0 
actuated by controlled servo devices, The exact nature of organic-chemica] F, while an accidental electro 
nclude the use of materials for gears, changes due to radiation damage, such may instantaneously burn the bod 


Effect of Radiation on Mechanical Properties 


Hardness 


lables 1, 2, and 3 show the effect 
Of Vario 


Wittesves radiation intensities on the Table 1—Effect of Irradiation on Hardness of Carbon Steels 
hardness of plain-carbon steels, stain 


less steels, nickel-base alloys and 
cobalt-base alloys when irradiated at 
Various ambient temperatures. An Treatment or Radiation ae ee 

accompanying chart includes zirco- Material Condition Exposure, nvt Before Irradiation | After Irradiation 


| 
tum and compares the effect of vari- 1018 Pies ae | 174 183 
ous irradiation dosages on these 1018 Annealed | 156 168 
goups of metals. 1018 Hardened | 241 247 
From the data on carbon and stain- 1018 Annealed 138 “ye 
less steels. it iS apparent that: 116 Hardened 237 245 


l. Steels in the soft condition 1042 Annealed 201 a 
show greater hardening due to irradi- can —— | re saa 
than do harder materials. 1042 Aanesled | 225 187(a) 

a Radiation damage is not a di- 1042 Hardened 390 426 

’ ; tei dened 7OXb 

3. The effects of irradiation are 1045 Har 514 57K 


Preserved it room temperatures. 1095 Annealed 297 311 
a he effects of irradiation pro- Mt a Hardened to + 
“a ata decreasing rate and proba- a > 
, ae 1 Hardened 535 
fy apr h a limit well below the — os — aire 
HY embrittled condition. 1113 Annealed 195 217 
K: — 195 
tion that irradiation effects fe | a 720 255 
1141 Hardened 421 430 





Brinell Hardness (Converted) 
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An ind 














. not of 1x10" slow at 450-500 F. * No explanation for decrease in hardness values. 
. not of 2x10" slow and 7x10" fast at 70-140 F. > Decrease in hardness due to corrosion products 
. nvt of 3x10™ slow and 1x10™ fast at 70-80 F. caused by leaking container. 





























Table 2—Effect of Irradiation on Hardness of Stainless Steels 





| 
| 


Brinell Hardness (Converted) 





Radiation Before After 
Material Treatment Exposure, nvt Irradiation | Irradiation 

304 Annealed ] 131 131 
304 Malcomized 2 654 810 
309 Annealed ] 152 158 
316 Annealed 2 154 228 
316 Annealed l 143 143 
316 Cold Worked 2 226 285 
329 Annealed 3 158 158 
347 Annealed 3 183 183 
347 Malcomized 4 656 656 
347 Annealed l 152 152 
347 (Cb-Ta) Annealed 3 153 175 
347 (Cb-Ta) Shot Peened 3 153 168 
410 Malcomized 2 656 740 
410 | Malcomized 4 688 688 
410 | Malcomized 5 739 739 
431 | Annealed 3 277 331 
431 | Hardened | 3 371 400 
440 C | Hardened 5 461 534 
440 C | Hardened 2 545 545 
440 C | Hardened | 5 | 388 415 
440 C Malcomized 4 577 800 
442 Annealed 3 185 223 
446 Hardened 3 200 250 
U.S.S. “W" Hardened 2 461 461 
U.S.S. “W" Hardened 3 415 440 
Armco 17-4PH Annealed 6 315 477 
Armco 17-4PH Hardened 3 415 440 
Armco 17-4PH | Hardened 6 403 432 
Armco 17-7PH | Hardened 3 415 460 
Armco 17-7PH | Hardened | 6 477 477 
Armco 17-7PH | 3 740 820 














Malcomized | 
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. Calculated not of 1.2x10'* slow. Exposure in 400-500 F flowing water. 

. Calculated not of 3.7x10* slow and 5.1x10™ fast. Irradiated at 70-80 F. 
. Calculated not of 3x10" slow. Exposure in flowing water at 540 F. 

. Calculated nvt of 10'* slow. Dry exposure. 

. Calculated not of 5x10'* slow and 4x10" fast. 

- Calculated not of 4.4x10'* slow in 540 F flowing water. 


Table 3—Effect of Irradiation on Hardness on 
Nickel and Nickel Base Alloys 

















| Brinell Hardness (Converted) 
Radiation 
Exposure, Before After 
Material Condition nvt Irradiation Irradiation 

Nickel A Annealed 1 64 137 
Hastelloy C Cast 2 228 360 
Hastelloy C Cast 2 170 228 
Hastelloy C Wrought 1 255 285 
Hastelloy C Wrought 3 209 209 
Hastelloy C Wrought 4 256 275 
Monel Annealed 3 150 209 
Monel Annealed 4 157 180 
K-Monel As-received 3 260 285 
K-Monel As-received 4 255 265 
K-Monel Annealed 5 148 180 
K-Monel Hardened 5 341 341 
Inconel! As-received 3 175 240 
Inconel As-received 4 180 228 
Inconel X Annealed 3 209 265 
Inconel X Annealed 4 219 247 




















AWN 


Calculated not of 1x10'* slow. Exposure in 400-500 F flowing water. 


Calculated nvt 


. Calculated not of 4x10" slow and 5x10" fast. 

of 5x10" slow and 4x10" fast at 70-140 F. 
. Calculated not of 4x10" slow. Exposure in 540 F running water. 
Calculated not of 3x10" slow. Exposure in 540 F running water. 

























approach a saturation level ‘5 jl|y 
trated in the tabulation below whe, 
it is significant that the ha sc of J 


similar materials in three 
of heat treatment are wi 
points Rockwell C after irra 


R ch well ¢ 
Pre 


Material Irradiation Irvadiz 


Armco 17-4PH 33-35 Q 5 
Armco 17-4PH 43-44 
Armco 17-7 PH 50-51 2.5 


All the nickel alloys show 
crease in hardness. However, as 
the case of the other materials, ¢ 
amount of increase is governe 
the ambient temperatures; that ; 
the higher the ambient temperay 
the lower the increase in hardng 
Hardness changes on tungsten and; 
tantalum-tungsten alloy are insigni. 
cant. Tantalum hardness increas 
about 20 points Bhn. 








Tensile Strength 


The effect of reactor irradiatior 
the tensile properties of _ staink 
steels, nickel-base alloys and hig 
density materials is shown in Tables 
From these results we see that radu 
tion damage effects on tensile prop 
erties can be annealed out by hig! 
ambient temperatures. 

Where the temperature is abot 
500 F. there is a slight increase « 
yield and ultimate strengths and 
slight decrease in ductility. Howeve 
in the case of age-hardening alloys 
the effect of irradiation may be ove! 
shadowed by the effect of temperatu 
aging. At lower temperatures & 
ween 70-140 F, the tensile strengt 
increase as much as 13% and the 
tility, as expressed by per cent elong 
tion, decreases as much as 50% 
other words, those samples which a 
irradiated at elevated temperatutt 
show less effect than those irradiatt 
at essentially room temperature. 

There is little appreciable chang 
due to irriation on the tensile streng’ 
of Stellite 3. A scatter in test resi’ 
is probably due to alignment diffc 
ties with brittle specimens by rem® 
operation. 

The tensile strengths of high-dens! 
materials increase from 20 to 25" 
The ductility, as expressed by per © 
elongation, does not change for tut 
sten but decreases 20 to 50% for t# 
talum and a tantalum-tungsten all 

The degree of change show?, 
Table 4, is also related to the orig 
condition, or to the hardness, 0! ® 
material rather than to the chem 
analysis. The damage appeats ™ 
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Increase over Initial Hardness. Increase over initial Tensile ; 
Bhn Strength, 000 psi + || 
O 50 100 150 20 40 60 | 
AT T T T ; : 
: rs rn Treatment |NVT Material prensile 
W he | 
\: Annealed 19 Carbon 
4 10 Steels Uitimate ' 
LO 18 i 
oTee'S lHordened 10 
19'9 | Yield 
= — i8 7 Stainless 
7 10 Ronny Steels 
lrvad Annealed WN 
pegs Stainless 10'9 | Ultimate 
8-)2 S| Steels : 
i-43 i Hordened |1¢'9 Bespeny 
8.5 = Yield 
0" TR 
OW anit Annealed 5 Nickel 
ner, 0: 3 Nickel lo" Ultimate 
erials, ¢| Hordened | --| No Comparison Available 
verned by Yield 
| SION | 
.s that js a : wh Annealed | i0'9 KS Zirconium 
mM hers me Zirconi . 
. “4 Hordened 10? Uitimate 
laranes = l | l 
sten and ; 
: td Effect of irradiation on hardness of some metals. Effect of irradiation on tensile strength of some metals. 
} incre s€ 
adi { 
t stat Table 4—Effect of Irradiation on Tensile Properties 
and hig 
in Table 4 | | | | ee 
Haak cod | Ultimate Strength, 1000 psi Elong. in 2 in., % 
nsile prop | Treatment Radiation 
ut by hig! | or | Exposure Before | After Before After 
Material | Form Conditions | Irradiation | irradiation Irradiation Irradiation 
e is abo STAINLESS STEELS | | | 
increase i 304" Annealed 1 92.5 92-95 | 70.8 41-58.5 
oths and 309" Annealed l 95 99 54 51 
Howeve! 316* Annealed 1 90 89 70 | 66.5 
ree 347* Annealed l 99 103 56.6 54.5 
MNP Aue) 316> Annealed 2 79.5 151 | — — 
lay be over U.S.S. Type “W”"> As-received 2 113 | 134 — — 
remperatu 410° Malcomized 3 69-70 70-75 | 3 | 4 
ratures be 440C° Hardened 3 199-211 240 | _ - 
alu ve = oo SS ae EOE,” ae, we Sh. $e i eee es +- bee — Se _— 
le strengti NICKEL BASE ALLOYS | 
ind the ai Monel® As-received 4 127-131 133.5 | - | 
cent elong Monel? As-received 4 86-87 91.5 | 31-34 | 29 
- 50%. | Monel As-received | 5 85 | 96 | 33 10 
aoe 2 K-Monel® | As-received | 4 | 209-212 195 - -_ 
-s which! K-Monel’ |  As-eceived | 4 | 124-127 133.5 -12 | 19 
emperatutt K-Monel4 As-received 5 123 134 11 3 
se irradiatt K-Monel® As-received 5 211 226 — — 
ointe Inconel® As-received 4 148-153 160 ~ — 
— Inconel4 As-received 4 107-108 113 28-33 29 
able chan Inconel As-received 5 106 116 31 29 
sile streng? Inconel® As-received 5 | 151 172 — _ 
: test resul Inconel X° As-received 4 | —-:173-175 198 — — 
sot diffcl inconel X¢ As-received 4 | 128-129 139 35-38 | 35 
nd Inconel X4 As-received | 5 126 133 37 23 
is by rem] =— Inconel X* As-received 5 174 203 — — 
Hastelloy C° Wrought 4 192-204 191 — — 
high-dens! Hastelloy Cd Wrought 4 138-142 137 19-21 36 
BT ast Hastelloy C4 Wrought 5 138 142 20 12 
thee Hostelloy Ce Wrought 5 198 220 — ~ 
d by per Hastelloy C4 Cast 3 76-85 104-111 — — 
ge for tutl Nickel* Wrought 1 64.5-67.5 69.5 44.8 34 
0% for Hastelloy Cs Wrought 1 139.5 142 53.5 42 
ngsten all HIGH DENSITY 
e shown, MA RIALS 
y the orig italloy” As-received 6 136 163-167 29 14 
Iness, of 8 Tongsten As-received 6 145-160 102-132 0 | 0 
he chett Tootahum As-received 6 65-72 85-88 19-23 | 17 
the hemi ‘TontungG" As-received 6 | 2S | @52 5 
appears ™ | | 
* MVE O/ -<10"* slow at 400-500 F in flowing water. * Flat specimens. 
+ Wee =10™ slow and 5.1x10™ fast at 70-80 F. > Subsize round specimens. 
* mC) 10" slow and 5x10" fast. © Notched specimens. 
5. - m/ oe — at 540 F tp sarge tater. 4 Unnotched specimens. 
: ‘ 19 ; : 
MT THORS, sor oy rom ite ond $et0N Jost im cooling water ot 70-140 F. 











Table 5—Effect of Irradiation on Impact Properties of Boiler Steels 








Exposure Conditions 
we ae. Change in Change in 
' ASME Type Transition Max. Energy, 
} Material Flux, nvt Temp., F Temp., F % 
H 
SA-212 8 x 10!9 fast +115 to +17 23 to —2 
E SA 7 } ¢ 
. 
i | 
t 
é SA-212 d fa + 5 
E + ) 
Aluminum-killed 1O*° fast ; 
' 0.34 Carbon Steel 8 x 10 slow 
Aluminum-killed 2 x 10" fast ) 
0.34 Carbon Steel 8 x 10° slow 
Aluminum-killed 18 fa 2 4 
0.34 Carbon Steel 8 x 10 slow 

















pronounced on hardened metals than 
on metals in the annealed condition 
An accompanying chart, which in 
cludes plain-carbon steels and zirco 
nium, compares the effect of various 
irradiation dosages on these groups 
of metals. 





Impact Strength 


Since tests were conducted on the 
subsize specimens shown, little signifi- 
cance is attached to absolute values of 


energy or of transition temperatures 
Rather, comparisons are confined to 
unirradiated versus irradiated results 
The Table 5 are in 
groups. The first group are those ex 
posed to relatively high integrated 
fluxes at relatively low temperatures 
The second group are those exposed 
to relatively low integrated fluxes at 
relatively high temperatures. 

While the ASME types SA-70 and 
SA-212 boiler steels have similar 
chemical composition the effects of 


results in two 


, Effect of Radiation on Physical Properties 


Table 6—Effect of Irradiation on Density of Structural Materials 









































Average Density, gm/cc 
Before Difference, Average Change, 
Material Type Irradiation After Irradiation 
STAINLESS STEELS 
i 316 7.995 —0.005+0.002 —0.06 
; 347 7.938 —0.007+0.002 —0.09 
347+Ta 7.942 —0.003+0.001 —0.04 
410 7.675 —0.004+0.001 —0.05 
NICKEL-BASE ALLOYS | 
Nickel-A | 8.894 —0.006+0.002 —0.07 
Monel | 8.836 | —0.004-+0.003 | —0.05 
COBALT-BASE ALLOYS _ | | 
Stellite 3 8.550 +0 .005-+0 .002 +0 .06 
Stellite 6 | 8.330 | +0.009+0.001 | +0.11 
CARBON STEEL | 
SA-212 7.850 0+0.003 0 
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Radiation Exposure: nvt of 2x10* slow and 3.5x10"* fast at 70-140 F. 




















irradiation are similar: an 
in ductile-brittle transition 


ture and a decrease, under 
litions, in maximum-en 
V ilues 
The transitt 
| raiS¢ 
when the expos re Ss to nig 
low temperature and raised 


to 45 F when the exposur 
flux and high temperature. T] 
Values are decreased more 
flux-low temperature than by 
high temperature. Irradiatior 
are not as pronounced (20 | 
crease) on aluminum-killed m 
since the finer-grain size impa 
the added aluminum tends to pi 
lower transition temperatures 
Judging from the data cu 
available, the effects of irradiation op 
the impact strengths of materials a 
cause for interest to the designer a 
metallurgist. The changes must 
allowed for in design and int 


selection and treatment 


Fatigue Strength 


No significant changes du 
radiation are evident from the 
parison of fatigue curves of stainless 
teel type 304, of Grade I crystalbai 
zirconium, and of a double-melte 
214% tin-zirconium alloy exposed 
140 and 540 F. 


Density and Dimensional Stability 


Most density changes on comn 
materials fall within the + 0.05% 
limit of experimental accuracy. How 
ever, as shown in Table 6, stainless 
steels and nickel-base alloys have 
been shown to decrease 0.06%, and 
cobalt-base alloys have been shown 
to increase 0.09% in density. No sig 
nificant changes are noted for plain 
carbon steels irradiated simultane 
ously. 

Large density changes have bee® 
confined to sintered materials. [ung 
sten carbides and tantalum carbides 
with cobalt binder show density & 
creases from 0.3 to 0.6% withoul 
any correlation to the slight dimen 
sional changes. Titanium carbide with 
nickel binder increases in length and ; 
decreases in width by small per “! 
centages while the density decreas¢s 
from 0.3 to 0.6%. 
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Table 7—Effect of Irradiation on the Magnetic Susceptibility 


(Guoy Method) of Stainless Steels 

















— —------—--— 
Magnetic Susceptibility( 1) 
10-4 cgs 
i 
| 
Mat Tyr before t After lrrad se 
—EE wabniiueiatan — - ” — 
304 4 
304 74 24 ‘ 
\ 
‘ 
309 BR 2 ) i 
' 
| 
316 29.1] 228.74 6384 j 
347 31.74 210.28 563 | 
Radiation Exposure: Calculated n Ix10'* slow 
1!) Determined by the ratio of the volume susceptibility to the der 











Table 8—Effect of Irradiation on the Magnetic Susceptibility 
(Magne-Gage Method) of Stainless Steels 
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Aminco-Brenner Magne-Gage Readings 


Magnet(1) 


Relative 














Material and Treatment Number Before After Increase, % 
329 Annealed 4 3 5 0 
347 Cb-Ta Annealed 4 7 4 100 
347 Cb-Ta Shot Peened 4 2 y 350 
431 Hardened ] 100 14 
431 Annealed l 105 20 
442 Annealed ] 117 ‘ 5 
446 Hardened ] 103 5 18 
Armco 17-4 PH Hardened 110 114 3 
Armco 17-7 PH Hardened 100 11] 1] 
Armco 17-7 PH Malcomized 4 62 i 
U.S.S. Type “W", Hardened l 12] L( 
aia 
Radiation Exposure: Calculated not of 3x10‘ slow in flowing water ai 540 I 
Specimens %-in. dia by %-in. long 
1) Magnet numbers refer to field force, but nol refer iny specth ue. For exampdble, Number 4% mm ger 
han I, but » rreialion ‘ 
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Table 9—Effect of Radiation on Electrical Resistivity 





Material 


Electrical Resistivity, Micro-Ohm-Cm 


Before Irradiation 





After Irradiation 









STAINLESS STEELS 
304 
309 
316 










NICKEL-BASE ALLOYS 
Nickel-A 


Hastelloy-C 





80.2 at 28.0C 80.4 at 27.8C 





79.9 at 27.5C 82.01 at 27.0C 


77.0 at 28.4C 





75.94 at 27.3C 


75.5 at 26.2C 


9.8 at 27.0C 


126.5 at 26.2C 


78.01 at 28.4C 


9.63 at 27.2C 


133.80 at 27.8C 
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A fluid coolant, which can withstand high 
temperatures and radioactive bombardment, 
is pumped through the reactor. From the 
reactor, the medium goes to the heat ex- 
changer and back again, after passing 
through auxiliary systems. This method of 
producing power requires heavy shielding 
weighing several hundreds of tons to pre- 
vent radiation hazards. The greatest weight 
of any reactor lies in the shielding. A 
shield having the highest efficiency per 
unit volume becomes the lightest shield. 
To date, the shielding problem has been 
an important factor in delaying smail 
atomic-power installations for locomotives 
and airplanes. 
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How Irradiation Damages Materials (Simplified Theory) 


The physical, mechanical and 
chemical properties of materials are 
affected by the structure of the atoms 
and their relation to each other. Each 
atom has a close-packed nucleus com- 
pound of protons and neutrons. This 
nucleus is surrounded by shells of 
electrons traveling in orbital fashion 
similar to planetary travel around 
the sun. Inside the atom there are 
powerful repelling forces between 
like charges. There are also even 
more powerful forces of attraction. 
Clues to the properties of materials 
can be gained from a knowledge of 
these forces within the atoms. 

The principal radiations resulting 
from the fission process in chain re- 
actors are alpha and beta particles, 
gamma rays, neutrons and fission 
fragments. The alpha particle is iden- 
tical to the nucleus of the helium 
atom. A beta particle is nothing more 
than an electron traveling at high 
velocity, while gamma rays are simi- 
lar to very powerful x-rays. Neutrons 
are uncharged particles which have 
been dislodged from the nucleus of 
atoms. Fission fragments result from 
the splitting apart of a nucleus of 
the heaviest atoms (uranium, etc.) 
into two more-or-less equal parts. 

These radiations interact with the 
atoms of an exposed material by 
several processes. The most important 
type of inter-action is the collision 
of a neutron with an atom, causing a 
dislocation of that atom from its 
normal lattice position. The struck 
atom may cause a subsequent or 
secondary dislocation by knocking 
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4 
L/ 
® N= Neutrons 


@ A=Knocked-on Atoms 





@ I =Interstitial Atoms 


© V = Vacancies | 


This model shows in simplified form how radiation damage occurs. The lattice work repre: 
sents the relative atomic structure of an element showing the various atoms in position. 
Neutrons (N) are shown knocking ovt atoms (A) and causing a dislocation of that alom 
from its normal lattice position. This interaction in turn has left a lattice vacancy where 
the atom was dislocated. The neutron may continue on its path and cause more vacancies 
in the same manner. The knocked-on-atom may, in turn knock out other atoms or be in- 
pregnated into another lattice position by being forced or wedged between other atom! 


and become an interstitial atom (I). 


other atoms out of the lattice. An- 
other fairly important inter-action is 
the transmutation or conversion of 
the atomic nucleus itself to form a 
different element. Finally, a large 
part of the original energy of the 
incident radiation goes into the ex- 
posed material as heat. 

The rate and extent of alteration 
of properties of different materials 
under particle bombardment will de- 





pend on the number of primary and 
secondary dislocations, and on the 
number of atoms that do not retur 
to normal positions in the lattice. 
The number and magnitude of these 
dislocations, in turn, are a function 
of the intensity and time of irradit 
tion exposure until a structur: satu: 
rated with dislocations or tr asfor- 
mations emerges. After saturatio®, 
irradiation has negligible effec’. 
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Fffects of Radiation on Nonmetallics 
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[here s some indi v he ’ 
ts on elasticity or color phenomena onfined to the sur In high-intensity radiation zones th 
ror . , | | 
these results are from sam face. Of particular signincance 1s the service liretime Ol plastics iS sacri 
liated for only short periods fact that post-irradiation anneals hav ficed, while under low-intensity radia 
the efttect of extended restored much of the original color tion the service 1s prolonged Prop 
, not available at this tim and electrical resistivity to many of rties show changes due to a degrada 
| il Insulators Specimens the materials. In most cases, the d: tion of the molecular structure undet 
na, zircon, beryllia, siliminite electric strength decreases. Dimen- irradiation until the plastic crumbles 
onesia and quartz have been sional changes are within the accuracy Some plastic materials evolve gaseous 
Since development work necessi- ration of variables within the limits Both slow and fast integrated flux 
utes radiation exposures that simu- of the experiment. energies were used for most tests. 
te operating conditions, it is not Standard mechanical and physical- Slow neutrons have energies of ap- 
always possible to determine the ef- testing equipment have been adapted _ proximately 1/40 electron volt. The 
fects of irradiation entirely by stand- for restricted-space use and remote- fast neutrons have energies at least 
ard tests. Sizes and numbers of speci- = control manipulation. Requirements greater than one million electron 
mens are restricted by reactor-test are guided by residual radiations volts or 10° times that of the slow 
space and time requirements. In-pile from the irradiated specimens. neutrons. The range of neutron ener- 
measurements and _ post-irradiation In order to determine the effect of gies is generally considered from 
measurements on radioactive speci- radiation intensities, the exposures 10-° to 107 electron volts and the 
mens are difficult to perform and are measured in mvt, where: range of sizes varies from 10-* to 
thus compound the difficulty of test . 10-12 cm. Successive elastic collisions 
seontiieedion ” —=neutrons per unit volume in 
procedures. RCS will continue a process of losing a 
: : . e , iIncide = , . . wee ° 
Types and dimensions of specimens fraction of the energy per collision of 
. ; v = neutron velocity 
are shown in accompanying figures. the neutron, the loss depending on 
Ident; é . i = exposure time 
entical unirradiated specimens, held the mass of the struck nucleus. The 
under similar conditions of am- The quantity vt is known as the loss is such that a one million elec- 
dient temperature and surrounding “integrated flux’’ since it is the num- tron volt fast neutron becomes a 
medium, are tested at the same time ber of neutrons incident per unit 0.025 electron volt slow, or thermal, 
and conditions as the irradiated speci- area for the total time that the speci- neutron after about 24 collisions with 
mens. This procedure permits a sepa- _— men is exposed. hydrogen nuclei. 
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Typ: of test specimens used for “studying effects of irradiation. Left, tensile specimens. Right, unnotched and notched fatigue-test specimens. 




















The U.S.S. Nautilus, first atomic energy powered submarine. Many materials problems were 


encountered in its design. eneral Dynan 


The interior of a high-powered 
reactor during operation is intensely 
radioactive. Therefore, chemical, me- 
chanical and physical tests on radio- 
active materials are carried out in 
“hot caves” using “master-slave” 
manipulators which reproduce the 
seven human motions employed in 
grasping, lifting, moving and turning 
objects. By manipulating handles lo- 
cated outside the cave, the operator 
can cause duplicate motions to take 
place beyond the wall. The cave wall 
is concrete, approximately 3 ft thick, 
and has special viewing windows 
which have good optical-transmission 


With his hands on master-slave manipula- 
tors and looking through a 3-ft-thick win- 
dow, an Argonne engineer makes a precise 
and complicated measurement in a radio- 
active specimen. 


rT? 


Testing for Radiation Damage 


properties. The windows are either 
liquid-filled glass tanks or laminated 
plate-glass sections which offer pro- 
tection plus good visibility. 

The caves are also equipped to de- 
termine the effect of irradiation on 
the mechanical and physical proper- 
ties of engineering materials. The 
equipment includes that necessary for 
tensile, fatigue, impact, compression, 
bend, tear and creep tests. Also avail- 
able is equipment for density, di- 
mensional-stability, electrical-resistiv- 
ity, magnetic-permeability, corrosion 
and spalling resistance and notch- 
sensitivity tests; spring constants, re- 


Performing a hardness test on irradiated 
specimens by remote control. 


laxation and stiffness; and chemic 
analysis. 

Argonne engineers have also &. 
veloped the use of stereoscopic ot 
three-dimensional television for ex. 
periments where radiation is so in- 
tense that the research worker must 
be at a considerable distance from 
the materials being handled. The 
camera uses twin transmitters with 
tubes at slight angles. This permits 
the separation of the right-eye and 
the left-eye images. A clear picture 
in three dimensions is visible to an 
operator or observer using properly 
polarized spectacles. 


With special spectacles the operator sets 
TV picture in three dimensions and is able 
to perform delicate operation via remolt 
control. 
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Neutron Absorption 


Table 10 lists some structural ma- 
als which have been or could be 
1in reactors. Mechanical and phys- 
| properties of contemplated struc- 
important, but we 
st also consider its use and position 


ral materials are 
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Table 10—Neutron Absorption by Structural Materials 











Relative Neutron 
Relative Neutron Absorption for Pipes 
Absorption, of Equal Strength Melting Point, 

Material per cm® x 10 (20C) F 
MAGNESIUM ie 
ALUMINUM 13 102 23 
STAINLESS STEEL 226 234 2730 
ZIRCONIUM 12.6 16 3330 





in the reactor. In the second column of 
the Table, relative neutron absorptions 
are listed. This value is not enough 
since the strength of the structural 
member will determine how much is 


to be used. Therefore. the third col 








umn lists the relative neutron absorp- 
tion for pipes of equal strength and 
identical internal diameters. Under 
this light, great superiority of zirco- 
nium is immediately apparent. Mag 
nesium and aluminum, although much 


A materials testing reactor in operation irradiating materials considered for use in improved reactors. 



























































better than stainless steel, are ruled 
out for a power reactor because of 
corrosion difficulties and low melting 
point. 

Steel and zirconium are the likely 
prospects for the contruction of pipes 
and supports for the internal parts of 
an elevated-temperature reactor. Since 
steel imposes a severe penalty on the 
reactor operation because of its large 
parasitic capture of neutrons, it 1s not 
surprising that the AEC has expended 
a large amount of effort in obtaining 
and learning how to use purified zir- 
conium metal. Unfortunately, zircon- 
ium occurs with hafnium from 
which it can be separated only with 
extraordinary difficulty. The natural 
zirconium-hafnium mixture is no im- 
provement over steel with regard to 
neutron absorption. 


creating heat that can be converted into electrical energy. 








Interior of experimental breeder reactor at AEC station in Idaho. Reactor is doing dual 
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t point obtainable 


< For me 
AUGU ‘ 


Courtesy of ‘The Magazine of Magnesium'’ published by Brooks (& Perkins, Inc. 


information, Circle No. 469 


1954 


* ® . “ 
; Number 280 
HH Ht HH : ! 
; “ | t 3 
Equal Volume Equal Weight Elec Res 
Density Yield Str Elect Cond Elect Cond (ct 68 F) 
Material Alloy Lb /Cu In. Psi Y 1.A.C.S.! % 1.A.C.S.! Microhm Cm 
Copper Annealed 0.322 10,000 100.0 100.0 Leia 
High Brass 65Cu-35Zn 0. 306 18,000 26.0 re 6.2 
Die Cast Zinc 0.240 2 27.0 36.0 6.16 
Gray Cast Iron 0.256 2 2 te 74.6 
Malleable Iron 0.265 33,000 6 .( ae 32 
Cast Carbon Steel 0.284 40,000 11.0 iz.5 14.2 
Structural Steel 0.283 45,006 12.0 13.6 14.3 
Aluminum- Wrought 2S 0.098 5000 61.0 200.4 2.92 
38-L5H ). O99 8 000 4] 143.5 4.2( 
52S-l6H ).097 29,000 35.0 115.1 4.93 
24S-] ).100 46,000 30.0 96.6 » 
Aluminum-Cast 43 97 13,000 37.0 122.8 4.66 
195-T6 ).10] 33,000 37.0 118.0 4.66 
356-T6 0.097 24,000 39.0 129.6 4.42 
220-T4 0.093 25,000 21.0 dant 8.2] 
Magnesium- Wrought Comm. Pure 0.063 2 38.0 194.2 4.46 
M] 0.064 18,000 34.0 171.0 5.0 
AZ31X 0.064 22,000 17.0 85.5 10.0 
AZ80X 0.066 32,000 11.0 53.7 16.2 
Magn: -ium-Cast Al0 0.066 13,000 10.0 48.8 15.0 
AZ63 0.066 14,000 15.0 73.2 11.5 
AZ92 0.066 14,000 12.0 57.6 14.0 
were innealed Copper Standard 
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MORE TONNAGE/HR./SQ 


‘Surface’ high-speed furnace 
heats non-ferrous billets 












for extrusion at 19,250 Ibs/hr. 





Here’s an answer to today’s demands for quantity and quality production 
in heat treat and forge shops—‘Surface’ high-speed heating. 

This gas-fired furnace heats non-ferrous billets for extrusion at a rate 
of 19,250 lbs/hr. It consists of a high-thermal head, barrel-type heating 
chamber operating on a precise, automatic time cycle. 

The user reports these advantages: 

1. Finer grain structure. 

2. Reduced number of billets in heating chamber. 

3. Minimum delay to change alloy being heated. 

4. Clean billets with no special atmosphere. 

5. Reduced rejects. 

6. Accurate control and measurement of billet temperatures. 


Ideal for non-ferrous shops, ‘Surface’ high-speed furnaces have proved 
their flexibility in many ferrous heating applications. They are being used 
for such processes as forging, upsetting, stress relieving, with better re- 
sults that pay off in more and better production. 

Save on equipment cost, fuel, maintenance, floor space, labor. Call your 
‘Surface’ representative now, or ask us to send you Literature H54-4. 


SURFACE COMBUSTION CORPORATION 


ALSO MAKERS OF 








TOLEDO 1, o8!? 


Kathabar wowioiry conoitionine Jamstrod automatic spec Hell6 


For more information, turn to Reader Service Card, Circle No. 463 
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Syracuse cuts 


tray costs 96% 


with Inconel 


...cUts tool spoilage, too 


Breaks trays right and left . . . Nearly every 
working day, Syracuse Heat Treating Corporation 
had another silicon carbide tray (costing $3.25 each) 
broken while heat treating high speed tools. Often 
they lost four or five tools, as well. In one 5-month 
period the company replaced 90 broken trays. 


Tries Inconel® . . . Because of Inco- 
nel’s excellent record of withstanding 
heat and corrosion .. . because Inconel 
stays strong and tough when hot... 
because it doesn’t break when dropped. 
Syracuse decided to spend $10.00 and 
try several Inconel trays. 


“The cost reduction through the 
use of Inconel... might appear 


to be fantastic,”” says Mr. Fred 
Hunter, General Manager of Syracuse 
Heat Treating Corporation, but it “is 
a matter of record.” 


It’s a matter of record in many firms 
that Inconel saves money in high tem- 
perature equipment. And, it’s easy to 
handle ... readily shaped, welded, and 
machined, 


For more 
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Stops Thermal Shock Breakage 
... The company got immediate relief 
from breakage. Neither mechanical 
shock nor the thermal shock of clamp- 
ing trays at 2300° F. with cold tongs 
fazed Inconel. Syracuse had no trouble 
with distortion either. 


So look into the hot spots in your plant. 
Maybe Inconel will save you money, 
too. To get more information, write for 
free booklet, “Keep Operating Costs 
Down ... when temperatures go up.” 


n° ae 


Cuts costs $282.50... plus...!! 
the first five months of using Inconel 
Syracuse saved $282.50 (96 ) in tr) 
costs alone. Tool spoilage went dow 
too. The company considers that quit? 
a return on its $10.00 investment fo 
Inconel . . . points out (see pictut 
above) that trays have lots more lif 


left. 


THE INTERNATIONAL NICKEL COMPANY, INC 


67 Wall Street 


New York 5, Ni 


NICKEL ALLOYS 


Inconel ‘ for long lite at high temperature: 


information, turn to Reader Service Card, Circle No. 434 
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Materials Data Sheet 
f iron is the purest form of iron available on a tonnage basis. Wrought iron may be considered as an ingot iron into which varying qua 
sities of slag have been introduced intentionally. This slag is distributed throughout the iron in fibers which extend in the rolling direction. The 
prese f these fibers imparts a tough fibrous structure to the metal and as a result the mechanical properties vary considerably depending o 
the dit yn of testing 
Typical Properties 
Type Ingot Iron Wrought Iron 
COMPOSITION—% C <0.02 C 0.02 
Mn <0.02 Mn 0.03 
Slot Si 0.15 
P 0.005 P 0.12 
S 0.02 S 0.02 
" Slag 3.0 
PHYSICAL PROPERTIES 
Density, Lb /Cu In. 0.28 ).25 
Melting Point, F 2794 2750 
Thermal Cond, Btu/Hr/Sq Ft/Ft/F, at 212 F 38 36 
Coef of Exp per F: 68-212 F 6.8 x 10° 6.7x10* 
Specific Heat Btu/Lb/F 0.11 o.a3 
Elect Res, Microhm-Cm at 68 F: 9.7 
Magnetic Properties Magnetic Magnetic 
MECHANICAL PROPERTIES 
Mod of Elasticity in Tension, psi 29.8 x 10 29 x 10 
Longitudinal® Transverse 
Tensile Str, 1000 psi: 
Annealed 42 — - 
Hot Rolled 44 47 34 
Cold Drawn 73 - 
Yield Point, 1000 psi: 
Annealed 19 - 
Hot Rolled 2 24 23 
Cold Drawn 69 
Elongation in 2 in., %: 
Annealed 48 
Hot Rolled 47 35 7 
Cold Drawn 12 
Reduction of Area, %; 
Annealed 76 - 
Hot Rolled 75 48 1? 
Cold Drawn 63 
Hardness, Bhn 
Annealed 69 
Hot Rolled 83 105 105 
Cold Drawn 142 
Impact Str, Charpy, Ft-Lb: 
Annealed 19 a 
Hot Rolled — 29 1] 
Cold Drawn = 2 
Fatigue Str (End Limit), 1009 psi 
Annealed 26 oe . 
Hot Rolled 28 23 19 
Cold Drawn 33 
THERMAL TREATMENT 
Annecling Temp, F_ 1700-1800 1300-1400 
FABRICATING PROPERTIES 
Forging Temp Range, F . 2100-2200 
Bending Temp Range, F —_ 1300-1400 
ng ability Index (B1112 steel= 100) 50 50 
odabity ~e Readily joined by resistance, arc, and gas methods 
CORROSION RESISTANCE Like other ferrous metals with the exception of the stainless steels, these materials generally 
require protection for extended service under corrosive conditions. In spite of its purity, 
relative corrosion rates of ingot iron are much the same as those of plain carbon steel. Under 
atmospheric conditions, wrought iron appears to be somewhat superior to carbon steel. 
In fresh water the two materials have similar characteristics while there is some dispute 
ro over their relative merits in salt water service. PU ae ae a 
AILAB.: FORMS Sheet and strip, wire, rail sections Tubular products, plate, sheet, bars, struc- 
™ ae mS tural shapes, wire, chain i 
» | Deep-drawn parts, enamelling stock, third | Oil-well casing, heat exchangers, piping for 
| rails, wire for electrical apparatus, roofing fresh and salt water, tanks, bolts and nuts, 
roofing,chemical processing equipment,chains 
] i 
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GOT A PRODUCTION 
OR DESIGN PROBLEM? 


with 
* GASKETS 


* WASHERS 
¢ SHIMS 
¢ BUSHINGS ¢ “O” RINGS 


* PACKINGS 
¢ SEALS 





80 YEARS OF 


AUBURN “KNOW-HOW” 


HAS THE ANSWERS! 


Yes ... over 80 years experience in 
engineering, designing, fabricating and 
production qualifies Auburn to help you 
find the ideal answer to your problem. 
Where gaskets, washers, and other seal- 
ing devices are concerned, Auburn en- 
gineers are tops in the field. Their 
know-how is yours—for the asking. We 
are tooled to fabricate in virtually any 
material: 


Leather * Asbestos * Teflon * Silicone Rubber 
Neoprene * Rubber * Cork * Fibre * Compositions 
Phenolics * Cloth * Felt * Paper * Cardboard 
Plastics * Brass * Steel * Copper * Aluminum 
Other Special Materials 
Send us your specifications or blueprints. 


You'll receive 


quotations, recommendations without obligation. 


AUBURN 


MANUFACTURING COMPANY 
312 Stack St., Middletown, Conn. 





Representatives: Atlanta, Ga.; Detroit, Mich.; St. 
Lovis, Mo.; Los Angeles, Cal.; Minneapolis, Minn.; 


Washington, D. C.; Cincinnati, O. 


For more information, Circle No. 317 
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Plastic paint shield (center) used for color-coding projectiles replaces old metal desig, 


(left). Wire thread insert is at base of plastics shield. 


Wire Screw Thread Inserts 


Coiled wire inserts provide one solution 
to tough problem of producing satisfactory 


threaded holes in plastics. 










































by BENJAMIN FRANKLIN, President, Jacobus Plastic 


@ By USING A coiled wire insert in- 
stead of a solid bushing, stronger and 
more wear resistant threads can be 
molded in plastic than was previously 
possible. This can be done in consid- 
erbly less space than required before 
and at no increase in cost. Although 
still being performed on a pilot run 
~~ with crude temporary tooling 

t Jacobus Plastic Co., the new tech- 
Fa has shown promising results. 

Up to now the molding of thread 
inserts in plastic imposed several lim- 
itations on plastic part design. Bosses 
in which the inserts were molded had 
to be relatively large to accommodate 
a thick-walled solid bushing. Some 
solid bushings also require extra plas- 
tic to cover the end of the bushing 
and hold it in. Local stresses that 
weaken the embedment are set up 
around a solid bushing when the plas- 
tic cools after molding. Also, when 
designed for turn-proof, corrosion- 
resistant service and accurate place- 
ment, solid bushings are expensive to 
make. They must be knurled or 
grooved on the outside and carefully 
drilled and tapped to insure perma- 
ent and precise alignment. They must 
be specially made from stainless steel 
or bronze if they are expected to re- 
sist corrosive conditions. 

Even with these limitations, solid 
bushings are much better than no 










bushings at all. Threads tapped di I 
rectly into plastic are usually too weak 
to support a practical working load 
particularly vibration or shock loads 
and they will soon wear out 1! 
for frequent screw adjustment 

The inserts presently used are he 
cally wound coils of diamond shape 
stainless steel wire. They are em 
bedded in phenolic bottom support 
of portable paint shields used fot 
color-coding 20-mm projectiles. 1% 
threads they form receive set screws 
that lock an adjustable center sup Hm, 
port. In addition to providing stron, i, 
wear resistant threads necessary {0 
the frequent adjustment  requitt 
(changes in setting for every 0" I, 
color code), the threads resist "HR, 
corrosive effects of the solvent us 
to clean the shields after each fait! 
ing. 
























Wire Insert Advantages 


Because of their flexibility, 
wire inserts prevent the dev: mat 
of local stresses around the thread 
hole in contrast to solid bushing 
which actually intensify loca! stress 
The wire inserts require very 5™ 
bosses because they extend ynily of 
thread depth beyond the di a 
the screw. The wall thickness o 
phenolic part described is only ® 
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etal design 









wire insert is embedded into molding (right). 


insert as it appears molded in phenolic base (left). Cut away view showing how deeply 


Improve Molded Plastic Design 


creat as the length of the insert be- 
ise each coil of wire is individually 
anchored into the plastic. 

[his individual support of each 
il accounts for the reported increase 
ensile strength which the wire in- 
serts show over solid bushings. When 
a screw is pulled up in the thread, 
elasticity in the plastic permits the 


flexible inserts to adjust itself slightly 


() 


s Plastic Co 


tapped Ul until all its coils are in contact with 
ly too “a threads on the screw and are sup- 
rking 10a porting equal shares of the load. 
hock loads [hus, stresses are not concentrated 
out i latively small section near the 
om ) top or at the center of the embed- 
seq are ie 


ment, as happens with solid bush- 


ond shape: Ings ? stead, they are evenly distrib- 


Cc) are "7 uted throu: gh the entire thickness of 
mM St aF © Bethe wall 

is used | Wear resistance of the wire threads 
ectiles. [he 


is Superior to the wear resistance of 
er in solid bushings because of 
he differences in hardness, smooth- 
ness, and density of the two mate- 
tials. The wire inserts, manufactured 
by Heli-Coil Corp., are made from 
round s\ unless steel wire rolled to a 
diamor shape. The resultant sur- 
lace has a hardness of 48 to 50 Rc, 
@ finish of 4 to 8 microinches. To 
eta thread quality approaching that 
(the wire insert, a bushing must be 
round and lapped, and the price 


b0€S up rectly. 


‘aint Shield Redesigned 


The wire thread insert was in- 
luded as a special feature in the con- 
tsion 0 the paint shield from steel 
0 plastic. The new shield weighs 7 0z 
‘compar d with the 41-oz weight of 
ts pred sor —a weight reduction 
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of 82.9%; yet it costs only 17% as 
much. The shields were redesigned in 
phenolic because of desirable weight 
reduction and fire prevention. The 
drastic weight reduction was nec essary 
because women handle the shields 
constantly and operator fatique must 
be kept at a minimum. The use of 
phenolic for the shields removes a 
fire hazard present with steel shields 
which, when inadvertently struck with 
a metal projectile being inserted, will 
create a spark that might ignite the 
highly volatile atmosphere in the 
paint chamber. 

The coiled wire thread inserts are 
readily adaptable to modern mass pro- 
duction molding techniques. Having 
a much smaller outside diameter than 
solid bushings of equal inside di- 
ameter, the inserts can more easily be 
set in the mold. After the part iS 
molded the new thread requires no 
chasing if the insert is mounted on 
a threaded mounting stud in the mold. 

Fit classification of the molded-in 
thread can be controlled by grinding 
the threads on the mounting stud to 
desired dimensions. The stud dimen- 
sion should be ground undersize a 
predetermined amount to compensate 
for shrinkage when the plastic cools 
after molding. 

Although the present molding 
set-up is being performed in a make- 
shift mold on an experimental press, 
study of the process indicates that a 
high rate of production is possible. 
When the single mold hand press op- 
eration now being used is converted 
to a multi-mold, automatic press op- 
eration, it is expected that one opera- 
tor will produce 2000 to 3000 parts 
per day. 


Mode! KC-2 
(Formerly CVM 3153 
2 Cubic Feet per 
Minute (57 Liters 
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Whay wait; for vacuum? 


Vacuum work needs the speed of Kinney 
High Vacuum Pumps. . . to produce 
vacuums in the fractional micron ranges 
quickly and efficiently. These pumps re- 
tain better than 50% of their pumping 
speeds into the less-than-10-micron 
pressure zone. They are easy to start— 
require no warm-up or hand starting. 
Both employ the oil sealed pumping sys- 
tem pioneered and perfected by Kinney; 
your assurance of long, low cost service. 
Whatever your vacuum problem, it pays 
to pick a Kinney High Vacuum Pump. 
Competent vacuum engineers, located 
in all our district offices, are ready to 
help you get the right 
pump for your needs. 
Send coupon for details. 





' KINNEY MFG. DIVISION 
rrr NEW YORK AIR BRAKE Hh) 

| 3323 WASHINGTON STREET + BOSTON 30 * MASS 

| 


| Name 





| Company 


| 
| 
| 
Please send Bulletin V-54. | 
| 
| 
| Street | 
| 


| City a 


For more information, Circle No. 359 
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THERMALLOY™: 


FURNACE 


CONVEYOR BELTS 


for heat-treating 


furnaces 








ELECTRG-ALLOYS DIVISION - ELYRIA, OHIO 
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See how design know-how 

















and modern foundry practices can produce high alloy 


conveyor belts that last longer in heat treating operations 


In this new bulletin you will see how Electro- 
Alloys engineers started with certain design 
theories about high temperature conveyor 
belts ... and how these ideas directed the 
production of heat-resistant Thermalloy 
castings. You will see the importance 
attached to precision assembly of these 
castings into Thermalloy Conveyor Belts. 

Finally, you will be interested to know 
that Electro-Alloys has established unique 
testing procedures that will give you a good 
indication of what can be expected from 


Elyria, Ohio 


For more information, turn to Reader Service Card, Circle No. 366 


Thermalloy Conveyor Belts in operation. 
These results are shown in a composite 
load curve chart in the bulletin. And, 
Electro-Alloys engineers can apply these 
results to your installation...so you can get 
longer service life from Thermalloy Con- 
veyor Belts in your heat treating furnaces. 

Start planning now to use Thermalloy 
Conveyor Belts to lower operating costs. 
Write for your free copy of Bulletin T-241 
... Electro-Alloys Division, 5001 Taylor 
Street, Elyria, Ohio. 


ELECTRO-ALLOYS DIVISIO 


*Reg. 
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New Materials, Parts and Finishes 





... and Related Equipment 











Glossy tray illustrates type of parts made of these new materials 


Refrigerator pastel colors are avail- 


able on special order. 


Chinatex, produced by the Auburn 
Works, Auburn, N.Y., ts 
being extruded in thicknesses up to 





0.25 in., in widths up to 40 in., and 
in any length. It is available in all 
colors, according to the company, 
from primary colors to pastels and 
dark shades. 










) 

Polystyrene Sheet 
Has High Gloss 

nS BA 6] 

Two plastics companies have 
recently developed a method for 
imparting a porcelain-like glossy 
finish to rigid polystyrene sheet. The 
extruded sheet lends itself to vacuum 
forming, a method requiring only 

Meencxpensive dies, thereby allowing 

Meecconomical forming operations with 
reduced finishing costs. The smooth 
fnish makes it washable and easy to 
keep clean. 

OME Tae, Properties of the materials are 
sid to make them suitable for re- 
frigerator liners and components, 
| housings, automotive parts, 
advertising signs and displays and 
ys and novelty products. 

Campco S-300GM, produced by 
Campco Div., Chicago Molded Prod- 

Corp., 2717 N. Normandy Ave., 

5 Chicago 35, is available in standard 
sheet sizes of 39 by 72 in. in thick- 
nesses of 0.080 and 0.100 in. In 
quantity orders, it can be supplied Button 

. in 39-in. widths and in any length. 

e 

>] 

e 

t 

. 

. New Nickel-Molybdenum Pre-alloyed Powder 

y 

: A new pre-alloyed steel powd 

1 which . pre-alloyed steel powder 

ch is said to possess a pronounced 





Mprovement in toughness and hard- 
enabilit has been developed by 
V anadin, Alloys Steel Co., Latrobe, 
Pa, Designated Vasco 4650-A, the 
lloy is imilar in analysis to AISI 
650. ording to the company, 
the impr: vements in the steel powder 
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allow the fabricator to produce high 
strength powder metal parts by bri- 
quetting and sintering without 
using secondary treatments more elab- 
orate than simple hardening. 

The powder is said to have a high 
green strength and is readily mold- 
able at low pressures. BasicaHy a 
nickel-molybdenum composition, the 






grade is available with varying car- 
bon contents. Other improvements 
claimed by the company are ease of 
heat treatment, toughness and 
strength. The powder is expected 
to find applications in the production 
of such high production parts as 
gears where powder metallurgy offers 
significant savings. 
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New Materials, Parts and Finishes continues 





Lower Cost Fluorocarbon Plastic 


Rods, tubing, bars and cylinders 
of 100% reprocessed polytetrafluoro- 
ethylene are now available at what is 
said to be a substantial reduction in 
cost over the virgin material. The 
reprocessed material is also said to 
retain most of the desirable proper- 
ties of the virgin polymer, according 
to the producer, United States Gas- 
ket Co., Camden, N. J. (See table 
of properties below. ) 

Trademarked Fluoroplast, the ma- 
terial is reprocessed from the same 
polymer as Teflon, DuPont’s fluoro- 
carbon plastic. The fluorocarbons 
are known for their resistance to 
chemical attack, their high electrical 
properties and wide range of service 
temperatures. 

Molded bars of Fluoroplast are 
available in diameters from 2.25 to 
6 in., in lengths up to 12 in. for the 
smaller diameters. Standard molded 
cylinders are available with inside 
diameter from 1/, to 19 in. and out- 
side diameter from 2 to 20 in., with 
wall thicknesses of not less than 1/, 
in. and not more than 2 in. The ex- 
truded tubing inside diameter ranges 
from 14 to 11/4 in., with outside di- 
ameter from ¥ to 2 in. The extruded 
rod diameters range from 1% to 2 in. 
in standard lengths of 6 ft for the 
smaller diameter, and 2 ft for the 
larger diameter. Other sizes are avail 
on special order. 





Typical Properties of Fluoroplast 











Property ASTM Method Value 
Tensile Strength 73 F, Psi D-638-49T 130 
Elongation 73 F, % D-630-49T 5 
Flexural Strength 73 F, Psi D-790-491 200 
Modulus of Elasticity in Flexure 73 F, Psi D-790-49T 80,0 
Hardness Duro. D Sccle 50-7 
Impact Strength, Izod, Ft Lb/In. 
—70F D-256-471 
73 F D-256-471 
170 F D-256-47T + 
Compressive Strength, Psi 
at 1% Def. 73 F D-695-49T 60K 
at 1% Offset 73 F D-695-49T 13 
Deformation under load, % 
122 F 1200 psi 25 hr D-621-51 2-4 
122 F 2990 psi 24 hr D-621-51 8-] 
Heat Distortion Temp 66 psi, F D-648-45T 225 
Chemical Resistance D-543-43 Inert 
Weathering Resistance See abo 
Water Absorption, % D-570-42 ).( 
Flammability D-635-44 Non-flami 
Specific Gravity D-792-481 2.1-2.3 
Dielectric Strength | 
— short time. 125 at cps, v/ mil D-149-44 425-450 
Dielectric Constant | 
60 to 10° cps D-150-47T 2.0 | 
Dissipation Factor 
60, 10%, 10®, 108 cycles D-150-47T <0.0005 
Surface Arc Resistance, Sec D-495-48T 401 | 
Volume Resistivity, Ohm/cm D-257-49T at 
Surface Resistivity, megohms D-257-491T 3.6 x 10 








Values compiled from test data by U 


. — . ' 
esting Co. and the Electrical Testing | 





New Plasticizers Combine Properties 


Four new plasticizers for vinyl and 
other plastics have been marketed 
by the National Lead Co., 111 Broad- 
way, New York 6. According to the 
company, the materials have com- 


binations of properties which enable 
the compounder to obtain with one 
material certain important character- 
istics for his composition. 

Coded NL F-21, NL F-31, NL 


F-41 and NL A-54, the so-calle 
Dutch Boy plasticizers are said to! 
suitable for use in such vinyl plastics 
goods as raincoats, upholstery, garder 
hose, wading pools and flooring 





Two New Epoxy Materials 


A new high heat distortion tem- 
perature epoxy material has been 
marketed by the Houghton Labora- 
tories, Inc., 322 Bush St., Olean, 
N.Y. Called Hysol 6000HD, the 
material is said to have a heat dis- 
tortion temperature of over 300 F, 
which is the present maximum range 


for the epoxy materials. 

The plastic is dark transparent 
amber and is supplied in sheets, rods 
and tubes. Custom castings will also 
be made to specifications. The epoxies 
are known for their high electrical 
properties, good machinability and 
low water absorption. 


Another new epoxy material a¢ 
veloped by the company is a pottife 
compound designated Hysol 604 
Its heat distortion temperature 
around 250 F. It is available w 
the Hardener AN for use in pottint 
resistors, capacitors and other ele 
trical components. 


MATERIALS & METHODS 
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les 1 for protection of ferrous 
' ; against atmospheric corrosion, 
salt spray and fumes has been mar 


keted by the Chemical Coatings and 
| eering Co., The Rucker Bldg., 
Darby. Pa. Called Seaco +342, the 
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yminum, Neoprene Combine in Protective Coating 


aluminum-neoprene 


coating is designed to combine the 
chemical and weathering resistance 
of neoprene with a reflecting and 
non-fading pigment. The material 1s 


self-curing at room temperature. 
The applied coating resembles alu- 


minum in appearance and, if desired, 


the coating can be tinted to give a 
wide range of metallic colors. The 


coating is elastic and has low mois- 
ture or chemical permeability. Ap- 
plication is by brush, spray or roller, 
coverage 1s 170-sq ft per gal per 0.002 
in. thickness. 





Continuous Vinyl Foam Sheeting 


Continous vinyl foam sheeting has 
started in commercial production at 
the plant of Kyfoam, Inc., Bowman 
Field, Louisville, Ky. The Elasto- 
mer process for foaming the viny] 
plastisols is employed 
and the material is cured electroni- 
cally by means of high frequency ap- 


resin-based 


paratus. 
The sheet is marketed in widths 


up to 54 in., thicknesses up to 4-1/2 
in., and, of course, in any lengths. It 
is available in white or any desired 
color. Foam vinyl is tough, non- 
shrinking and resistant to flame, 
soap and detergent extractions, 
chemicals, aging, tearing, and abra- 
sion. It does not oxidize, harden or 
dry out. It has the ability to breathe, 
due to its interconnecting cells. The 


properties of the material may be 
precisely controlled to produce a ma- 
terial that is comparable with soft 
foam rubber or with hard, flexible 
sponge rubber. 

Among the applications for the 
material are cushioning, molded in- 
serts, rollers, gaskets, toys, insulation, 
and it can be heat sealed to textiles 
and plastic sheeting. 





New Polystyrene Plastic Has High 


A new formulation of polystyrene 
plastic which is claimed to have 10 
times the toughness of general pur- 
pose polystyrene has been developed 
by the Dow Chemical Co., Midland, 
Mich. Known as Styron 480, the 
material is said to offer greater dura- 
bility and elongation while still 

taining the characteristic properties 
of other Styron formulations. These 


Toughness 


include low specific gravity, chemical 
resistance, dimensional stability, low 
water absorption and good electrical 
properties. Parts fabricated of the 
new material can be stapled, and 
metal inserts can be molded-in 
easily. 

It is available in a range of opaque 
colors and can be extruded into 
shapes or sheet as well as fabricated 


on standard injection molding ma- 
chines. The sheet can be stamped, 
embossed, and vacuum and pressure 
formed. It is expected to find use in 
applications such as action toys, re 
frigerator pans and drawers, portable 
radio cabinets, high-chair trays, hard 
ware boxes, film reels, hearing aid 
formed and 


cases, and decorated 


sheet. 





Versatile Process Speeds Nickel Plating 


An improved nickel sulfamate 
plating process is said to plate about 
75° faster, to be more versatile, 
fasicr to control and to produce 
harder deposits with less brittleness 
than previous sulfamate processes. 
Devcloped by the Hanson-Van Win- 
le ‘unning Co., Matawan, N.J., 
the new bath is said to plate up to 
9.00" in. of nickel per hour. This is 
due the use of current densities 


“s |i) asf, higher than conventional 
Yath 


type of bath is commonly 


used for applying heavy coatings in 
electroforming, electrotyping and re- 
sizing operations. According to the 
company, the versatility of the im- 
proved process permits deposits with 
low internal stresses and a wide range 
at specific compresses and tensile 
stresses. Compresive stresses up to 
9x10* psi and tensile stresses up to 
18x10% may be gained by varying 
current density, temperature and con- 
centration of the bath’s addition 
agent. 

Other features claimed by the com- 


pany are: heavy deposits up to 1/2 
in.; air agitation rather than conven- 
tional pump agitation; and any type 
of high purity nickel anode can be 
used. 

Specifications for the bath are: 
nickel sulfamate, 36-44 oz/gal; 
nickel chloride, 4-6 oz/gal; boric 
acid, 4-6 oz/gal; and SN-1 addition 
agent, 0.5-1.5 oz/gal. The pH is 3.5 
to 4.2 (electrometric) and the nickel 
content is 10 oz/gal. Temperatures 
vary from 75 to 140 F and current 
densities from 20 to 140 asf. 
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Differential Plating Saves Tin 


With the normal hot-dip method 
of tin plating, the thickness of the 
tincoating on each side of the base 
metal is equal. In some cases this 
can be an unnecessary waste of tin. 
By differentially coating the can ma- 
terial, a coating thick enough to 
protect the inside of a can from 
attack may be deposited, while a 
much thinner one is plated on the 
exterior. 

This so-called ‘‘dual coating’’ is 
now being carried out on the new 
acid-halogen electrolytic line at the 


Steel Corp., 





Aliquippa plant of Jones & Laughlin 
3 Gateway Center, Pitts- 
burgh 30. 

For cans holding foods like toma- 
toes, tomato juice, peaches, etc., the 
weight of the tin plate on one side 
of the base metal is equal to 1 lb per 
base box, while that on the other 
side is equal to 0.25 lb per base box. 
A base box, the unit by which tin 
plate is sold, has an area equal to 
31,360 sq in. 

An added advantage, according to 
the company, is that with the in- 





creased thickness of plate 
inside, lacquering is not necessq 


as it is with ordinary electri 


plate which is much thinner 

Jones & Laughlin is now ; 
ducing this type of tin plate jy 
quantity for use in the fabricatio 


of air cleaners, oil filters, and fo, 


other stamped auto parts. For thes 
applications, the thickness of the ti 
plate is said to be in some case 
about twice the thickness of why 
used to be considered the maximum 
that could be produced commercial 





New Tumble-Finishing Technique 


A new multiple barrel machine 
that uses what the manufacturer calls 
slide honing for finishing small parts 
has been marketed by BMT Mfg. 
Corp., 110 E. 9th St., Elmira Heights, 
N. Y. The equipment consists of a 
48-in. dia revolving disk with as 

many as 25 barrels mounted around 
its circumference. The number of 
barrels is variable, allowing different 
sizes to be used, and they may be 
mounted at any angle, making possi- 
ble a combination of rotary, centri- 
fugal and slide tumbling actions all 


at one time. The rotating speed of 
the disk can be varied from 11 to 28 
rpm. 

The controlled motion honing is 
said to remove burrs, flash, tool 
marks, rust, paint, plating and heat 
treating scale, yet does not affect the 
dimensional tolerances of the work 
pieces. Also, according to the com- 
pany, such operations as rounding 
corners, forming fillets, and blend- 
ing chamfers can all be done on the 
machine. The versatility permitted by 
the use of several barrels allows 


both wet and dry tumbling to 
done at the same time 

Two types of barrels are available 
a stud-mounted type that bolts ¢ 
rectly to the disk, and a quick 
adapter type with a safety lever con 
nection permitting instant mounting 
and removal. Angle adapters ar 
provided so that the barrels can 
mounted at any angle. Barrels 
available either unlined or with : 
neoprene lining. The unit with safe 
cage requires a floor space 7 ft 4 i 
by 6 ft 6 in. 





A new instrument for measuring 
stresses in chemically deposited 
metals and electroplated metals, as 
well as paint, lacquer and _ plastic 
films has been developed by the 
Joseph B. Kushner Electroplating 
School, 115 Broad St., Stroudsburgh, 
Pa. The device, called a Stresometer, 
can measure stresses ranging from 
100,000 psi in tension to 50,000 psi 
in compression. 

The Stresometer (patent pending) 
is actuated by the deflection of a flat 
metal disk which dishes in or bulges 
out according to the shrinkage or 


Instrument Measures Stresses in Coatings and Finishes 


expansion of the coating deposited 
on the outside of the disk. The small 
amount of deflection encountered at 
the center of the disk is magnified 
by a hydraulic arrangement so that 
a deflection in thousandths of an 
inch can be read in inches on the 
linear stress scale. 

The instrument can be used di- 
rectly in the plating tank for control 
purposes or it can be used for re- 
search with a separate tank, for 
correlating such factors as atomic 
structure, current density, pH and 
temperature, with stress. Stress read- 









ings may be taken continuously 4 
a function of time or individual) 
in connection with the thickness 0 
the deposit under test. When wor 
ing with paint, lacquer or a” 
films it is possible to follow th 
curing of the material by readings © 
the instrument. 

Two models are available: 0 
is of high temperature Lucite [© m 
used for electroplated and ch mically 
deposited metals; the othe is 0 
metal for use in testing paint, lacqu 
and plastic films. 


(Continued on page 13() 
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PRODUCTION 
PROBLEM? 








if vou use flat-rolled Steel 
talk to a specialist 


Great Lakes Steel 





SALES OFFICES IN NEW YORK, CHICAGO, CLEVELAND, GRAND RAPIDS, LANSING, INDIANAPOLIS AND PHILADELPHIA 
For more information, turn to Reader Service Card, Circle No. 348 
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PROBLEM With present designs and manufacturing 





facilities, the auto imdustry needs wide coils of 
sheet steel with a minimum number of welds. These 
welds must be cut out before steel goes into the 
big presses—a costly, time-consuming process. 





SOLUTION As a prime supplier to the automotive 





and other industries, Great Lakes Steel has de- 
veloped facilities which now produce wide coils of 
steel in greater lengths . . . drastically reducing the 
number of expensive welds in each coil. Result: 
important fabrication savings for our customers. 


MORAL Whether you make autos, appliances, or farm 
machinery . . . if it’s flat-rolled steel, you can’t lose 
by talking to Great Lakes Steel—specialists in 
flat-rolled production and application for 25 years. 





UNIT OF 
ONAL STEE 












Detroit 29, Michigan 


CORPORATION 
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specify UE Ga Ree - 


AN-C-170 MIL-S5002 MIL-C-5541 AN-P32 
AMS-2402A USA-50-80-1iA J.Q.D. No. 144B 
USA 57-93-2A O.S. No. 1874 USA 57-0-2C AN-P61 
A-XS-1607 QQ-P-416 QQ-Z-325 MIL-3151 — 
if you’re finishing under these or similar specifications, 
here’s how you can use Iridite: 











: Structural Adhesives Bond 
ON ZINC AND CADMIUM you can get highly corrosion 


resistant finishes to meet any military or civilian Metals and Plastics 
specifications and ranging in appearance from olive 
drab through sparkling bright and dyed colors. 































Two new structural adhesives fo 
bonding metal-to-metal and metal-to. 











ON COPPER... Iridite brightens copper, keeps it plastics have been developed by the 
tarnish-free; also lets you drastically cut the cost Rubber and Asbestos Corp., 22 
of copper-chrome plating by reducing the need for Belleville Ave., Bloomfield, N.| 
buffing. | One is said to offer high-strength 
ON ALUMINUM Iridite gives you a choice of natural bonds at normal temperatures wait 
aluminum, a golden yellow or dye colored finishes. No the other has a high degree of flex 
special racks. No high temperatures. No long immer- bility at elevated temperatures . 
sion. Process in bulk. Bondmaster M615, designed [or 

| normal temperatures, is said to yiel¢ 
ON MAGNESIUM Iridite provides a highly protective shear strengths up to 3500 psi (Air 
film in deepening shades of brown. No boiling, elab- Force Tensile Shear Test) and pe 
orate cleaning or long immersions. | strengths up to 19 lb (NEMA), plu 


high impact strengths. Bondmaster 
M616 is said to provide sheat 
strengths up to 3000 psi at 180 I, 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature 
by dip, brush or spray. No electrolysis. No special equip- 


ment. No exhausts. No specially trained operators. Single while maintaining a high degree of 
dip for basic coatings. Double dip for dye colors. The pro- | flexibility. 

tective Iridite coating is not a superimposed film, cannot 

flake, chip or peel. a 

WANT TO KNOW MORE? We'll gladly treat samples or send you com- | ‘ f 
plete data. Write direct or call in your Iridite Field Engineer. He's Portable X Ray Speeds Inspect 


listed under “Plating Supplies” in your classified telephone book. 










of Light Metals, Non-Metallics 
| 


A new fluoroscopy and radiogt 
phy unit for industrial inspection 4° 
production control in the light met! 
rubber, plastics, porcelain and glass 
A fields has been developed by 

Research & Control  Insitrumet 

| Div., North American Phil:ps Co, 

4004-06 E. MONUMENT STREET e BALTIMORE 5 MO | lnc. 750 Ss. Fulton Ave. Mt. Vernon 
N.Y. The unit is light-weight a 
self-contained making it easi'y po 
able. Called the Norelco MG 60, th 
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For more information, turn to Reader Service Card, Circle No. 320 
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Production IA @yA 
Fuel Costs Down (3(O)/ 


Sections of “track roller shaft" before welding “Track roller shaft"’ after TOCCO Induction Welding 


esives for 
| metal-to- 


orp., 22) 


“sh with TOCCO* Induction Welding 


ures Wht . . . 
sat Sexi Here’s the story of how one company, a large manufacturer of automotive equipment and farm 


res implements, is using TOCCO Induction Heating to increase production and effect substantial 
igned for savings at the same time, 


id to yield 


) psi (Ai: fa Production Increased Fuel Savings 


) and Pp When TOCCO Induction Heating replaced Fuel costs nosedived from $10.50 per hundred pieces to 

MA), pu oxy-acetylene, output of these hollow “track only $1.95—about $25 per shift saved on fuel costs alone. 

ondmastet roller shafts’’ went up from 220 to 300 pieces Other important savings have resulted from a substantial 

ide shea per 8 hour shift. The heating cycle with reduction in down time and maintenance costs. 

at 180 f TOCCO is only 55 seconds as opposed Quality of the weld is more uniform with Induction, and 

degree 0! to 90 seconds formerly required with gas. hazards of explosion present with former method are 
Result: much lower labor cost per unit. eliminated. 


If the manufacture of your product involves welding, heat treating, forging, brazing or the 
melting of ferrous or non-ferrous metals, don’t overlook TOCCO as a sound method of 
Inspect increasing production, improving product quality and slashing costs. 


tallics THE OHIO CRANKSHAFT COMPANY Mail Coupon Today 


1 radiogte F a E E THE OHIO CRANKSHAFT CO. 

ection and BULLETIN © pept. 1-8, Cleveland 1, Ohio 

ight metal, y y | Please send copy of “TOCCO Induc- 
and glass : Yy | tion Heating.” 

sd by the 

insirumen = 

hilips Co, Position 

At. vr a yN Company. 

ney Address 

Pasiy 

MG 60, the i Zone. —State 


Name 
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* For more information, turn to Reader Service Card, Circle No. 375 
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STRENGTH 


in any size compact with 





unit can detect metallic foreign mat. 

n ter, help in control of fabric layers 

MH Chrome-Nickel pre-alloyed powders in rubber or similar materials, and 

locate contact parts and connectors in 

insulating material. It should also 

prove to be of value in the packaged 
food industry. 

It is designed for continuous opera 
tion making it suitable for mas 
production applications. For best r 
OT sults in performing serial inspections, 

MILL SCALE POWDER REDUCED suitable guide rails or a conveyor 
belt should be used. The unit con: 


cccosesiedthiaiiaiatdinniiiinenaitnianeieee teense sists of three components: the x-ra 


source, the control unit and th 
SPONGE IRON POWDER REDUCED 
fluoroscopy box. The x-ray un 


LLL A houses the tube and the high voltage 


s1pcceaiit nec: ania dienes and filament transformers in a sma 
o oil-filled tank. A built-in air circul: 


= 80% Chromium— 20% Nickel * tor cools the unit. High voltage 
controlled by a switch in steps of 5 
kvp between 30 and 60 kvp. Power 
may be turned on or off by a built-in 
*1% Carbon added lever switch or a remote contr 
switch. 
The parts to be viewed are af 
Regardless of the size of your iron powder com- ranged directly behind the fluoresce 
pact, you can achieve tensiles up to 120,000 psi in screen in the front panel of “ 
: . ge : fluoroscopy box and may be eithe 
one sintering by the addition of a small pereent of 


«Tae? held stationary or moved as required 
Metal Hydrides’ pre-alloyed Chrome-Nickel powders. A viewing pee may be ae id 


i 7 - front of the screen to aid inspection 
At one glance, this chart will show you the high in, Selabelle Caldas retin: Bed 


physical properties of several iron powders combined graphs can be taken directly on th 
with Metal Hydrides’ Chrome-Nickel and perhaps object or in the fluoroscopic bo 
show you the way to better the physical properties which has a removable cassette frame 


of your iron powder parts. The MG 60 takes power from ! 


standard 110 or 220-v, a.c. suppl) 
Write now for complete information without obli- Current consumption is approximate 


gation. Your inquiry will receive prompt, interested -| fy 2 amp and permissable continovs 
attention. | output is 4 ma at 60 kvp. 


Tensile Strength PSI 


Comparative results using MH pre-alloyed Chrome-Nickel powders 
with different iron powders. 








——__-_— 


= e Com acting Press is Adjustable 
ae Metal Hydrides | During Operation 


INCORPORATED Adjustment for changes in cof 
16 CONGRESS ST., BEVERLY, MASS. pacted part density or weight while 
| 





For more information, turn to Reader Service Card, Circle No. 344 
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REMARKS Do you have a 


tubing design that won't jell 
-- or a fabrication kink you 
can't untangle? Whatever your 
tubing headache, why not turn 
it over to our engineering 
experts. They offer you years 
of problem-solving experience, 
plus the added bonus of 
Bundyweld, the only tubing 
double-walled from a single 
Strip (see below). 


Ri today for catalog or 
for help in developing your 
tubing ideas. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


WHY 






Bundyweld starts 
as asingle strip 
of copper-coated 
steel, Then it’s... 


continuously 


a 


COMPRESSOR Fay 
LINES’ wan ae So 





SUPERMARKET 
PUSHCART FRAME 


BUNDYWELD 


IS 


twice around later- 
ally into a tube of 
uniform thickness, 











AUTOMOTIVE HYORAULIC 












WINIDOW LIFT LIMES 





BETTER TUBING 


01 . 


4 
7 


and passed through 
a furnace. Copper 
coating fuses with 
steel. Result . . 


apr SIZES UP AS 


Uy 







Bundyweld, double- 
walled and brazed 
through 360° of wail 
contact, 





DYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 


Leakproof 

High thermal conductivity 
High bursting point 

High endurance limit 
Extra-strong 
Shock-resistant 

Ductile 


Lightweight 
Machines easily 
Takes plastic coating 
Takes plating 

Bright and clean 

No inside bead 
Uniform 1.D., O.D. 


3 Distributors and Representatives: Bridgeport, Conn.: Korhumel Stee! & Aluminum Co., 117 E. Washington St. @ Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. 


2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. @ Chicago 32, Ill.: Lapham-Hickey Co., 3333 W. 47th Place 
Los Angeles 58, Colif.: Tubesales, 5400 Alcoa Ave. 


e Box 476 + 
d. 3100 19th St, . 


» 1954 


Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave., South . 
Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alloys in principal cities. 


” For more information, turn to Reader Service Card, Circle No. 333 


Philadelphia 3, Penn: Rutan & Co.,!717 Sansom St. e 
Toronto 5, Ontario, Canada: Alloy Metal Sal 


© Elizabeth, New Jersey: A.B. Murray Co. 
San Francisco 10, Calif.: Pacific 


es, Ltd., 181 Fleet St., E. 
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Available Now !! 


Reprints of 


; 
: 


[MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
just instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity Y Quantity 
.. Wrought Phosphor Bronzes ...Rubber Parts 
Salt Baths for Metal Treating ...Protective Coatings for Metals 
...Plastics as Alternate Materials .»»Wood and Wood-Base Materials 
...Brazing & Soldering Materials ... Surface Hardening of Steels and Irons 
....Carbon & Graphite Materials & Parts .. Selecting Metal Cleaning Methods 
.. Titanium and its Alloys ... Engineering Coppers 
...Electroplated Coatings on Light Metals ....Annual Review and Forecast 
....Cold Forming Stainless Steel Parts ... High-Strength, Low-Alloy Steels 
....Tool Steels .... Sandwich Materials 
....Carbon and Low Alloy Steel Castings ...Materials for High Temperature Service 
...Carburizing of Steels ...How to Reduce Costs Through Materials 
...Welded and Brazed Parts Selection 
...Aluminum Bronze ...Rigid Polyvinyl Chloride Plastics 
..Glass-Reinforced Plastics ....Mechanical Properties & Tests of 
Malleable Iron Castings Engineering Materials 
.. Magnetic Materials ....How Nuclear Radiation Affects Enagineer- 
.Welding the Stainless Steels ing Materials 
PE cetos sh ease aeevesavesesob0eseen0 caweenie Peer re. eee ee Te 
ND: 6 6's 0 6 Ha bs cs dt di 6 OK 04 00.00 OSE CER EOE MOREE E14 64246 6RORETE CRC ES 
ET TEER E ECT CL CT OT OE ee ee EOP e ere 
Pt Sieh se tes 06 6éne vad b Ua aed MEWOU ead cod be Sheen ee 


Yes, | am a subscriber to MATERIALS & METHODS and would 
ike to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the.................... issue. 
Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 
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in operation is a feature claimed for 

the new Baldwin-Defiance Model “L” 

50-ton compacting press built by 

Baldwin-Lima-Hamilton Corp., Phil 

adelphia. It is designed for trouble. 

free production of powdered met 
parts. 

It is a mechanical, four-column, 
crank-type press equipped with fh- 
wheel, pneumatic clutch and brake, 
and is driven by a 10-hp, total 
enclosed motor through a variable 
speed drive. Visual indicators for 
top punch position, core float down: 
stop position, depth of fill and ejec- 
tion stroke read directly to 0.001 in. 

Other features claimed for the 
machine are: 

1. Hydraulic head assures accurate 
control of the pressure being ap 
plied, preventing overloading and 
prolonging the life of the too’ 
and press. 


ho 


Die holder and core rod float in 
dependently of each other agains 
pneumatic cushions. An auxiliari 
stationary core rod can be mounted 
in the press in addition to th 
floating core rod. 


3. The depth of fill and stroke 0! 
the bottom punch are adjusted 
by two separate controls. Tht 
relative position of the core 10 
to the die is also adjustable ‘0 
aid in controlling the fill whe 
making counterbored parts. 


4. The shuttle type feeder cart 
the same volume of materials ovt 
the die cavity each time. It is #! 
operated, cam controlled and § 
supported on guide rods with’ 
spring loaded cutoff ring to p* 
vent loss of material. 

5. All moving lubricated parts * 
completely enclosed and seale¢ 


6. The press can be cycled for (0 





For more information, Circle No 363? 
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Redesign for Resistance Welding 
Pushes Trend to Aluminum Bread Pans 


The Lockwood Manufacturing Company, Cincinnati, Ohio, manufacture their 
aluminum bread pans with Sciaky Patented Three-Phase spot welded construction. 
Rapidly replacing conventional riveted aluminum pans, the spot welded 
aluminum pans are more durable, more sanitary, safer to handle, 

and bake a superior product. Further, the production ability and consistency of 
Sciaky Three-Phase welders reduces fabricating costs. As a result, 

more and more bakers are using aluminum pans and reaping the benefits 

of their light weight and long life. For complete details, 

write for “Resistance Welding at Work.” Volume 3, — No. 10 


The Three-Phase spot welding of aluminum bread pans at Lockwood 
is another fine example of Sciaky basic thinking — welders designed to do 
more useful work at lowest operating cost with maximum reliability. 


Largest Manufacturers of Electric e 
Resistance Welding Machines in the World conan ce fl kK Yy. 


Sciaky Bros., Inc., West 67th Street, Chicago 38, Illinois 









Here at ACUSHNET we are completely staffed to give individual 
engineering service on each individual order, through each stage of 
production. As we do not make or stock standard items, our ; 
entire facilities and specialized knowledge are 










concentrated on the development and 
production of precision- 
molded rubber 


parts to individ- 
val specifications. Molds 
are skillfully designed for the most 
economical production, and all stocks individ- 

ually compounded with properties to overcome specific 
conditions. When “precision” in rubber molded parts is a “must”, you 
can depend completely on our engineering ability to meet your 


strictest requirements. 
Send for your copy of the ‘Acushnet 


Rubber Handbook", a comprehen- 
sive rubber data reference for molded 


rubber parts. 


PROCESS COMPANY 





750 Belleville Ave., New Bedford, Mass. 


Address all communications to 


For more information, turn to Reader Service Card, Circle No. 396 
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tinuous run, semicontinuous 1 
dwell. single stroke, single 
with dwell, and inching. 


New Joining Materials 
and Equipment 


Grouped here are several ne 
products developed recently by var. 
ous companies for joining metal 
Included are electrodes for weldin: 
mild and medium carbon steel, staip. 
less steels, and manganese bronz 
hard facing and overlay rods; ; 
cutting and forming electrode; tw 
new aluminum solders; several ling 
of fluxes for welding, brazing ani 
soldering; and a new a.c. welder, 


Rod for Mild and Medium 
Carbon Steel 

A new high speed welding ele 
trode designed tor horizontal ani 
downhand welding of mild ani 
medium carbon steel has been mur 
keted under the trade name Rock 
No. 24 by Hobart Bros. Co., Hobat 
Square, Troy, Ohio. It is recom 
mended for welding operation 
requiring AWS Classes E6012 an 
E6020 electrodes, such as machinery 
low pressure storage tanks, and ligh 
structural work. 

It is a contact type rod said t 
provide a high deposition rate wit 
less effort and skill on the part 0 
the operator. Spatter loss is sii 
to be low and the slag easily remo 
able with a light tap. 





Stainless Steel Electrodes 

A line of 15 stainless steel weldini 
electrodes designed for use wi 
either a.c. or d.c. and said to provié 
high rates of deposition has bet 
developed by Pacific Welding Allo 
Mfg. Co., Los Angeles 31. Accot 
ing to the company a heavy coatitt 
of flux and alloy formula is appl 
by the extrusion method ensuring! 
uniform thickness, concentricity 
density of coating. The coating 
designed to maintain the si” 
physical properties and chemie 
analysis as the parent metal. 




























Welds Manganese Bronze 


A new electrode has been ¥ 
veloped for the fabrication an. f¢p* 
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remo\ No matter how complicated your magnesium castings are... Check-Chart Shows Versatility 
: no matter what their size or shape . . . chances are that you of Eclipse-Pioneer Foundries 

can get better quality and faster service by dealing with us. 





PROCESS USED METAL WORKED 
rel din} You save time and money with Eclipse-Pioneer Foundries. ALUMINUM | MAGNESIUM 


. . . . / 

. wit We have a quarter century of specialized experience in the more ¥ - 
+} . . * . . t 7 

yrovice production of high-precision castings . . . of all magnesium —— é; 


Shell Mold | #YV 
5 bett and aluminum alloys. a —- 
Alloy 


\ 
Vv \ 

\ ccott You get what you want with Eclipse-Pioneer Foundries. We Permanent Mold \ \ 

soa utilize the most advanced service, methods and equipment 

ppl .. . including resident government inspectors, X-ray analysis ¥ ee 

icing | ind a completely conveyorized production line. - 

ity an ‘f ability to produce quality castings in a wide range of sizes, 

ting shapes and varieties . . . and in production or made-to-order 

“ its... interests you, write us for full details. 


hemi 
ECLIPSE-PIONEER FOUNDRIES 
TETERBORO, N. J. «+ Division of 


























' 











FREE ...‘'Book of Facts’’! 


Please send me your ‘‘Book of Facts'’ on magnesium 
and aluminum castings. 


Name 





Title 





Company 





Street 
City. 
State 





AVIATION CORPORATION 


West Coast Office: 117 E. Providencia Ave., Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N.Y. 








» For more information, turn to Reader Service Card, Circle No. 416 
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Wilson'Rockwell’’” 
Hardness Testers 


a lel ielab 4-10 
WILSON “ROCKWELL”* 
Hardness Tester with 
SET-O-MATIC* Gauge 






Y MODEL “as ef 


MOTOR-OPERATED 


‘ . . e 
al * 
pee * 
eo 


ty, 2° ‘ 
Ses cst saath 





a> 


SET-O-MATIC* 


DIAL GAUGE 


Eliminates human error. Operator merely applies minor load 
and taps depressor bar. No setting of dial to zero. 


OTHER FEATURES 


e Major load applied e Major load removed by 
under dash pot control motor 


e IIluminated Dial Gauge e Iluminated Penetrator 


Eliminates Operations... 
Increases Tests per Hour 


All you have to do with the Model Y wILson ‘‘ ROCKWELL” 
Motorized Hardness Tester is apply the minor load and tap the 
major load depressor bar. The machine does everything else 
automatically. The cycle of Major Load operation may be less 
than 2 seconds. 


This speed of test means great savings in time which will 
reduce your hardness testing costs. Yet it is done to Wilson’s 
high standard of accuracy. 


The utter simplicity of setting the SET-o-mMaTIc* dial gauge 
eliminates human error. The operator does not have to set the 
dial. The large pointer is automatically brought to “‘sET”’ posi- 
tion when the minor load is applied. 


The Model Y Motorized wILson ‘“‘ROCKWELL”’ Hardness 
Tester is in production and orders are being accepted for early 
delivery. Write today for descriptive literature and prices. 


ac Cc *Trade Marks 
=, 






Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-E Park Avenue, New York 17, N. Y, 








For more information, turn to Reader Service Card, Circle No. 397 
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of manganese bronze wit! 
need for high preheating temper, 
tures, according to the manufacture 
Alloy Rods Co., 4108 Lincol: High 
way West, York, Pa. This mina 
tion of high preheating and int rpass 
temperatures is said to remove q 
major cause of distortion an warp 
age. 

These Bronze-Arc, Mn electrodes 
are said to produce welds with , 
combination of high strength, duc. 
tility and soundness with physica! 
properties comparable or better than 
those of plate material of the same 
type, and with basically the same 
chemical composition. The rods ar 
said to be suitable for welding such 
manganese bronze castings as gears 
and pump housings, impellers, mixe 
beaters, and valves. 


Hard Facing Rod 


A hard facing rod developed t 
withstand the combination of abra 
sion and heavy impact has been 
marketed by Msr-O-Col Alloy C 
312 North Ave. 21, Los Angeles 31 
Called BR, the chrome-nickel-moly! 
denum-tungsten electrode can | 
used for multiple passes, and 
successive layers are said to forn 
permanent bond with the previous 
deposits. It can be applied with 
either electric arc or acetylene torch 
The balance of the high alloy content 
of the rod is said to provide fas 
burn off, materially reducing t 
time needed for application. The roc 
is said to be suitable for rebuilding 
or hard surfacing such equipment 2 
crusher jaws, crusher rolls, and sim 
lar type of equipment. 


Hard Facing for Manganese 
Steel 

Said to provide superior strength 
and wear properties, the Wear-Ar 
Super WH electrodes have been mat 
keted by Alloy Rods Co. for use 0 
manganese steel. The core wire ust’ 
contains approximately 33% alloy 
with a carbon content of only 0.35% 
This low carbon content is said 
prevent spalling and flaking of the 
deposit under operating conditions 
causing severe impact. 

The rods operate on either 4 
or d.c. current and, accord:ng ™ 
the company, will join mar gane 
steel to itself or to any other ‘ype ® 
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STARTING POINT for good centrifugal castings 


All good casting starts in the melt with more ac- 
curate control of temperature and closer control of 
chemical composition. These are both inherent ad- 
vantages of Ajax-Northrup High Frequency, Hi-Speed 
Induction Furnaces. 

Accurate analysis is simply achieved and continu- 
ously maintained by fast melting . . . with practically no 
chance for oxidation. Alloying is easy because losses 
are negligible . . . you get out what you put in. And, 
even with elements of widely dissimilar densities, you 
pour metal of uniform composition since the melt is 
constantly, thoroughly stirred by electromagnetic action 
inherent to the furnace principle. 

In actual production with an Ajax-Northrup Fur- 


nace, alloying elements can be controlled usually within 
0.25%; carbon within 0.01 or 0.02%. Melts can be 
reproduced . . . each time with identical composition . . . 
or alloys may be varied quickly. Pouring temperature, 
especially important in centrifugal and precision cast- 
ing, may be maintained exactly as desired. 

Practical savings with Ajax-Northrup Hi-Speed Melt- 
ing are found in the almost complete recovery of alloy- 
ing elements. Savings are also realized in an overall 
reduction in rejects and subsequent grinding operations. 


TECHNICAL DATA AVAILABLE: Tell us what 
you’re melting . . . and in what quantities. We'll send 
you the proper bulletins. 

543 


SINCE 1916 


INDUCTION HEATING-MELTING 


AJAX ELECTROTHERMIC CORPORATION «+ AJAX PARK, TRENTON 5, NEW JERSEY 


d Componies: Ajax Electrometallurgicel Corp. ° 


Ajax Electric Furnace Co. ° 


Ajax Electric Company, Inc. Ajax Engineering Corp. 


* For more information, turn to Reader Service Card, Circle No. 353 
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THE WAY TO CUT... 
















(08 of added pals 


Give careful thought to the added parts required for the 
satisfactory functioning of some bearing types and not 
necessary with the simple uncomplicated sleeve bearing. 
Lock nuts and lock washers needed to fasten some bearing 
types to the shaft are absent in sleeve bearing design. 

With the sleeve bearing there is nothing to lock to the 
shaft. Intricate end covers required for locating or 
enclosing some types of bearings again are absent in sleeve 
bearing design. Where the sleeve bearing is to be of the 
floating type it is simply inserted by hand in the part in 
which it is to operate. The bearing is delivered to you 
ready for installation with the actual easy assembly in 
housing and on shaft all that is left to do. Where the sleeve 
bearing is to be of the pressed-in type it is simply pressed 
into the gear, gear box, lever or housing in which it 

is to function. 


There is a Bunting Engineer near you. 
Consult him. Or write our 
Product Engineering Department at Toledo. 


Bunting. 


BRONZE BEARINGS + BUSHINGS « PRECISION BRONZE BARS 


The Bunting Brass & Bronze Company « Toledo 1, Ohio 


Branches in Principal Cities ¢ Distributors Everywhere 


For more information, turn to Reader Sevice Card, Circle No. 386 
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steel with greater strenct! 


wm SAE 


gidity than stainless steel 


Torch Overlay 


A low melting overlay for fr; 
tional wear resistance when er q 
copper base alloy is required has been 
marketed under the trade name 
EutecRod 186 by Eutectic V ldin; 
Alloys Corp., 10-40 172 St., Flushing 
N.Y. According to the company ; 





can be used for building up OF over 
laying steel, cast iron, copper and 
alloys of copper, and nickel. The 
low heat of application—1400 to 
1600 F—is said to minimize the 
danger of distortion and warpage, 
The resultant weld is said to have 
a low coefficient of friction. 
ductility, corrosion resistance 
good machinability. Hardness as de 
posited is about 200 Brinell. It 
said to be particularly suitable 
building up bearings, and overlaying 
shafts and valve seats. | 


cati 


star 
POO 


plat 
high 


Cutting and Forming Electrode 


An electrode designed particular; 
for electric-arc cutting, chamfering 
gouging and piercing has been mai 
keted by Pacific Welding Alloys, 
North Ave. 21, Los Angeles 3 
Trade marked Cham-Cut, the rod 1s 
flux-coated with a special alloy whid 
is said to provide a high: cutting rat 
and is said to be effective on all types 
of steels including cast iron and 
stainless steels as well as copper anc 
nickel alloys. 

The rod can be used with a.c. 0! 
d.c. reverse or straight polarity cur 
rent and is presently available i 
1/8, 5/32, 3/16 and 1/4-in. sizes 


whic 
the 
end. 


Three New Aluminum Solders bust 


Two solders in wire form fo! 
joining aluminum alloys have beet 
marketed by Belmont Smelting & K 
fining Works, Inc.,. 330 Belmont 
Ave., Brooklyn 7. Belmont #69, has 
a melting point of around 650 F. 
while Belmont +40 melts at aroun¢ 
400 F. The alloys, in combination 
with an Aluminum Flux Powder, 4 
offered in extruded wire in diametets 
of 1/16, 3/32, and 1/8 in. The 
wire form is said to simplify pp! 
cations in close working areas. 

Another new aluminum sold«t has 
been developed for productio: fill: 
ing, sealing and repair ope: :tiom 
upon wrought and cast alum inum 
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Here’s how ISOMICA works for Eclipse-Pioneer® 


*Division of the Bendix Aviation Corporation 














he 
ig, i i - i : 
Cr- \ hiss S| 
nd ¥ pe? 
a 4 
he 4 Sii™ 
" in assembly time-saver, ISOMICA silicone bonded moid- 2. Effective insulation from the laminated body of the arma 
? ate which has been preformed to armature core slot specifi- ture core js assured with the insertion of copper coils into the 
cations, is used in one of Eclipse-Pioneer’s direct-cranking electrical ISOMICA slot cells—the first step in the Eclipse-Pioneer winding 
2 starters for aircraft gas turbines. ISOMICA silicone bonded molding operation. ISOMICA molding plate is free from voids, concentration 
plate has excellent moldability...excellent retention of shape... of mica, and pockets of binder. Structure or ISOMICA molding plate 
4 high degree of homogeneity. allows smooth, right-angle bends without fracturing. 
e 
irl} 
ng 
i 
ra 
/pes 
and 
and 
_ pleted Eclipse-Pioneer direct-cranking electric starter 4. Versatile ISOMICA is made in a variety of forms_— miscel- 
* which has been insulated with ISOMICA molding plate. Some of laneous ISOMICA tubes (above), tape, molding plate and segment 
7” the many other applications of ISOMICA are flexible slot liners; plate, flexible plate and composite materials. These superior mate- 
end-bell insulation; high tension terminals and barriers; angles, rials are made from rolls of thin, continuous mica sheet, impregnated 
- bushings and washers; coil insulation, heating element insulation, etc. with organic or silicone resins .. . in some cases combined with glass 
for cloth, etc....are uniform in dielectric and mechanical strength. 
rec! 
Re Whatever electric insulation material you need—Class A to Class H —stand- 
nont ard or special—MICO makes it best. We manufacture it, cut it to size, or 
) 4 fabricate it to your specifications. Send us your blueprints or problems today. 
) FE. 
yund 
ition 
“ MICA COMPANY 
sli 
PP Schenectady 1, New York 
¢ has Offices in Principal Cittes 
fil: In Canada—Micanite Canada, Lid., Granby, Quebec 
tions é 
‘num LAMICOID @ (Laminated Plastic) « MICANITE ® (Built-up Mica) « EMPIRE ® (Varnished Fabrics and Paper) « FABRICATED MICA « ISOMICA® 


» For more information, turn to Reader Service Card, Circle No. 330 
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ROTOR SHOWN 
S ENLARGED 
APPROXIMATELY 
THREE TIMES 
ACTUAL SIZE 


BEFORE BRAZING 
OPERATION 


AFTER BRAZING 
AND MACHINING 





This Rotor Is An Integral Part Of A Servo Motor, Product Of 


SERVOTIOCUONISMS, INC. 


Midget Rotor Induction Brazed With 
Pre-placed PHOSON Rings! 


Elements and components of Servomechanisms must be assem- 
bled with incredible precision plus exceptional durability. For 
instance, operational requirements call for the rotor shown above 
to be rotated at 400 revolutions per second at temperatures 
ranging from —150°F to over +200°F. The joints in this bond- 
ing must have high conductivity, and no flux can be used in 
joining. They must also be free of any tendencies toward cor- 
rosion or crystallization and must have exceptionally high 
strength. This special bonding problem was one of the biggest 
production hurdles facing Servomechanisms, Inc. until the one 
right solution was found in PHOSON. 

Yes, United’s PHOSON was the one brazing alloy found that 
fulfilled all of the requirements. 
Dependable, low cost PHOSON is 


a product of 8 years of research Send for new 
. .. field tested and performance PHOSON folder B-532 
proved. For Brazing Coppers — today. Find how 


Bronzes — Brasses — Use PHOSON PHOSON will fit in 
and get the best results for the your brazing picture! 
least cost! 





USE SIL-BOND ALLOYS FOR FERROUS METALS 


Ask to see the new 
' _ United Wire color film 
: = “When Metals ore 
ANB SUPPLY CORP. = ia Brazed’. Write for 
Brazing Alloy Divison = showing dotes and 
literature. 
PROVIDENCE 7, R. |. + OFFICES IN PRINCIPAL CITIES 































For more information, turn to Reader Service Card, Circle No. 357 
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alloys by Entectu Vy eldins 

Corp. Called AluTin 51, th 

of the alloy is a liquid flux 

said to have high wetting propertic 
reducing the surface tension and 
allowing the metal to spread and 
flow easily. The melting range o| 
the solder is 400 to 500 F, and ; 
can be used with torch, furnace. jp. 
duction, or soldering iron as the 
source of heat. 


Welding, Brazing and Soldering 
Fluxes 


A new versatile flux for welding 
and brazing is said to provide one 
flux for all types of gas welding and 
brazing. Developed by Andco, In 
235 Thorne Ave., Orchard Park 
N.Y., the Andco Uni-Flux is said 
to allow welding through lead, bery! 
lium, aluminum, bronze, galvaniz 
copper, rust, grease, paint, tar and 
dirt. It also brazes and welds cast 
iron, chromium alloys, _ stainless, 
monel, aluminum, bronze, and silver 
solder. According to the company, 
no cleaning is necessary when using 
the flux. 

A line of soldering fluxes which 
is said to range from mild non 
corrosive rosin types to the strong 
highly active stainless steel types has 
been marketed by Alpha Metals, In 
56 Water St., Jersey City 4, N.] 
The fluxes are said to give maximum 
wetting, rapid fluxing power and 
minimum corrosive after-effects. A 
series of non-corrosive rosin bast 
fluxes are available for the electrical, 
and electronics industries, while 
several fluxes are available for general 
purpose soldering. All have water 
soluble residues which can be 
moved by washiag. 


Heavy Duty Welder Aids 
Production Welding 


A new a.c. type welder called the 
Fleetwelder Special has been mat 
keted by the Lincoln Electric (0. 
Cleveland 17, Ohio. The machine 
is available in 300, 400, and 500 
amp, NEMA-rated sizes. It has 4 
free circuit reactor control of welding 
current separate from the main [rans 
former which can be adjusted cot 
tinuously through a wide ranxe ol 
currents. The machines are equall) 
adaptable to sheet steel or 14%) 


plate. 
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This Month: 
ie ® How Ultrasonic Inspection Works | 
if = [} T S N ote d ® Nickel Dip’s Role in Enameling Steel | 


A digest of papers, articles, reports and books Effects of Weather on Styrene and 
f current interest to those in the materials field. Phenolic 





e Creep Properties of Zirconium 


mechanism of liquid propellant 
rockets, and the requirements for 
each component. The accompanying 
table lists the major components of 








the this type of rocket, and indicates the 
respective materials requirements for 
each. He neglects the combustion 
1g chamber and nozzle assembly since 
temperatures of over 4000 F are 
7 present, which preclude the use of 
tie plastics in these areas. 

i In the Stored Energy System Con- 
‘i tainer, nitrogen or inert gas is stored 
i under pressure and used to force the 
said fuel to the combustion - chamber. 
is Through the use of plastics in this 
nu chamber, it has been estimated that 
am a weight saving of up to 30% over 
ce conventional steel containers is pos- 
a sible. In the fabrication of the com- 
sy ; bustion chamber, it has been found 

Iver | These parts made of a titanium carbide base cermet represent the type of part for Mb é 
' : that the corrosion of stainless steel 
any, which these high temprature materials are used. a s 
i tanks by fuels such as nitric acid 


have contaminated the propellant, 


nich Jelmmary Report: Materials for Jet and Rocket Engines — ‘csultiss ip clogging of the injector 


nozzles and lowering of the efficiency 
non . “ 




















Ties } One of the most important areas even the stainless steels will not do of the chamber wall cooling system 
te of materials research today lies in the the trick efficiently. In these cases through deposition of sludge in the 
* high temperature field. Due to the plastics have been experimented cooling jacket. According to the au- 
. | particularly severe service conditions with, and in some cases found to be thor, fabrication difficulties encount- 
%. B encountered in the rocket and jet highly satisfactory. ered with plastic-lined metal cham 
mum eer SB > a 
ad engines, organizations working on Mr. Paul M. Terlizzi, of the bers have caused engineers to draw 
: the development of these engines are U.S.N. Air Rocket Test Station, the conclusion that the containers 
“ accomplising a great deal of pioneer Dover, N.J., roughly described the should either be constructed wholly 
aS ~ < d 
“ work in the development of mate- 
rical, ay , : 
ica Brials to withstand these conditions. Materials Requirements for Rocket Components 
oa At the Semi-Annual Meeting of | 
ral } . . ene | 
_ the American Rocket Society on June | Compatability | 
water 24 of this year, several papers deal- Components Pressures Requirements | Temperatures Design Details 
re- . : . 
m3 with materials developments in Stored Energy 2200 psi range | Nitrogen or —65 to 160 F | Must accommodate at- 
this field were delivered. Here 1S Container for one year inert gas tachment fittings for 
an abstract and summary of three pressurizing lines 
of the papers, dealing with plastics SATS ES vig ee "ie 
cemaets ; Spe ; Pe igs h Pressurizing Lines | 500 psi for a| May beincon- | —65 to 160 F | Leak proof under design 
fee: itanium abrication, €ac few seconds to | tact with fuel pressures. Adaptable to 
d the summarizing requirements and some about a min-| or oxidizer attachment fittings 
ane of the steps that have been taken to ute during storage 
, meet these requirements. eG OO Oa Pee eee Ee ST cae te 
Co. q Propellant Tanks | 400-500 psi for Must be com-| Varying tem- | Must conform to volume 
chine What Can Plastics Do For and Lines a few seconds ong with | perature con- | limitations as this com- 
00 to about a/| fuel for 1 yr | ditions ponent makes up the bulk 
Lag Rocke's? ‘ eer , 
has 3 ' minute | without con- of the rocket. Must ac- 
i Te properties of plastics which | taminating commodate attachment 
fe make ‘em a desirable material for i hs a ar Bk reer i fuel ae BS ee es. ee 
1 con: “4m € are corrosion resistance and Pressure | 2200 psi |No require- Leakproof, permit the in- 
al ightn: . of weight. Since the fuels Regulators ments ! corporation of valving 
| alls and © ‘dizers used in liquid pro- details 
eav} pellant -ockets are highly corrosive, 
)S BAU ' 
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For A Money-Back 
Guarantee 
of Longer Service 


Specify 





Bearings - Bushings 
Wearing Parts 





Wear Plates—Promet +6 
Sold only under a rigid guarantee of 
superior and satisfactory service or a re- 


fund of the purchase price upon return— 
the customer's opinion to be final. 


Available in standard and special for- 
mulas developed to cope with specific or 
unusual conditions. Assure the best com- 
bination of physical properties, strength in 
tension and compression, hardness, and 
ability to sustain both static and dynamic 
loading. 


Protect the shaft or other moving parts 
from injury, scoring, and seizing due to 
temporary interruption or failure of lubri- 
cation, and at the beginning and end of 
a run, when the speed of rotation is in- 
sufficient to maintain the oil film. 


Will not powder under the most severe 
conditions of service. Available rough cast 
or machined to precisely controlled tol- 
erances. They can be machined at surface 
speeds up to 875 lineal feet per minute. 


Castings to your patterns — any size, 
shape or section — delivered as scheduled 
and specified. Pattern making, designing 
and machining when required. 


Write today for free literature and ser- 
vice data sheets. Send blueprints, condi- 
tions of operation and other data for 
recommendations and quotations. You are 
invited to discuss your bearing problems 
with our metallurgists, engineers, and 
laboratory technicians. 


‘ 


THE AMERICAN CRUCIBLE 
PRODUCTS COMPANY 


Bearing Specialists Since 1919 
1325 Oberlin Avenue 
Lorain, Ohio, U.S.A. 


For more information, Circle No. 390 
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of plastic or should consist of loos« 
fitting plastics bags inside metal con 
tainers. 

The fluorocarbon plastics, due to 
their exceptionally high resistance to 
corrosive media and their wide range 
of service temperatures, have been of 
the most interest to the rocket de- 
signer. They are used as cores for 
propellant transfer lines, for filter 
materials and for insulation on wir- 
ing. Though this family of plastics 
has found the widest use in this 
field to date, the author points out 
that there are many areas where the 
requirements are not as_ stringent 
and where a lower cost plastic may 
be quite adequate. 


Cermets for High Temperatures 


Ceramics and metals: Two classes 
of materials, one with strength at 
high temperatures but brittle and 
heat shock sensitive, the other ductile 
and impact resistant, but losing 
strength at high temperatures. Com- 
bine the two by binding ceramic 
particles together with a metallic 
medium and you have cermets. But 
it's not quite as easy as that. 

Mr. R. Steinitz of the American 
Electro-Metal Corp.. pointed out in 
his paper some of the problems and 
some of the advances which have 
been encountered in the develop- 
ment of cermets for use in engines 
operating at over 1600 F, the present 
temperature limit for the super- 
alloys. His paper covers the so- 
called hard metals and especially 
carbides, borides and _ silicides of 
metals such as titanium, zirconium, 
molybdenum and chromium, since 
these have shown the greatest prom- 
ise to date. 

The cermet materials which are 
of the greatest interest today are 
titanium carbide with nickel or cobalt 
binder, or with nickel alloys with 
chromium, molybdenum. or alumi- 
num; boride base materials with or 
without the addition of materials 
such as chromium or nickel, using 
zirconium boride, chromium boride 
and molybdenum boride as the re- 
fractory components; silicide mate- 
rials on the basis of chromium or 
molybdenum disilicide; and alumi- 
num oxide and chromium materials. 


The properties required for a high. 
temperature material are high tensile 


strength, low creep, high stress-to- 








continued 





rupture strength, good heat shocl 


resistance, low oxidation and {¢ 
highest possible impact resistance t 
mechanical shock. The property 
which is still preventing the wide 
application of these materials is th 
impact strength at room and ele. 
vated temperatures. The best of the 
cermets show impact resistances of 
roughly only 20% that of some of 
the superalloys. Although a great 
deal of work is presently being done 
to improve this property, the au- 
thor points out that the designer 
should modify his thinking, in order 
to take into consideration the use of 
materials which are more brittle than 
those with which he is accustomed 
to work today. 


Titanium Forming 


Mr. A. S. Rose of the I-T-E Cir. 
cuit Breaker Co., summarized gen. 
erally his company’s experience with 
various methods of forming titan- 
ium. Bending and rolling of sheet 
and bar stock have been done satis. 
factorily on mills and rollers com- 
monly found in a_ stainless steel 
metal shop and forming of parts has 
been done almost exclusively with 
Kirksite dies on drop hammers. 

Sheet metal RC-A70O varying in 
thickness from 0.025 to 0.140 has 
been rolled in cylinders and conic 
sections with diameters ranging fron 
10 to 48 in. at room temperatur 
Sheet titanium 0.180 in. thick anc 
bar stock ranging in section fron 
14 by % to 3 by 4 in. have « 
quired hot rolling at temperatures 
from 700 to 900 F. Forging opeta: 
tions also require heating. Since the 
forged parts generally require mé- 
chining subsequent to forging, the 
may be heated to higher temperaturts 
than those used for sheet forming, 
Normally the forging temperature 
approximately 1800 F. 

Spinning is one of the mos 
readily adaptable methods for the 
production of prototype units fof 
jet engines where cylindrical a 
conical sheet metal parts are widely 
used. Since titanium requires ho 
spinning, gas burners may be set UP 
above the spinning lathe so that the 
heat a narrow 2-in. band of the 
titanium cone to which the spi= 
ning tool is applied. 


(Continued on page 154) 
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Flanged and Dished Heads 


~ 


nless-Clad 


Plates 


Alley and Carbon 
Steel Plates 


*when they're made by 


CLAYMONT 


Whatever your needs in flanged and dished heads, you’re a 
winner every time when you call for heads by Claymont. 

We can always meet your most exacting specifications 
because with us the spinning of flanged and dished heads is more 
than just a job—it’s an art into which we put the most 
painstaking care and specialized know-how. 

Our flanging department can supply you with flanged and 
dished heads in diameters from 9 inches to 19 feet and in 
gauges from 3/16-inch to 6 inches. Made in carbon steel, alloy 
steel or with stainless steel cladding. We are also prepared to 
handle head forming operations on both ferrous and non-ferrous 
metal circles supplied by the customer. 

Other Claymont products include Stainless-Clad 
Steel Plates, Alloy and Carbon Steel Plates, Large Diameter 
Welded Steel Pipe. 

Write or call Claymont Steel Products Department, 
Wickwire Spencer Steel Division, Claymont, Delaware. 


ABILENE + ALBUQUERQUE + AMARILLO + ATLANTA + BOISE + BOSTON + BUFFALO 
BUTTE + CASPER + CHICAGO + DENVER + DETROIT + EL PASO «+ FT. WORTH 
HOUSTON + LINCOLN + LOS ANGELES + NEW ORLEANS + NEW YORK «+ OAKLAND 
ODESSA + OKLAHOMA CITY + PHILADELPHIA + PHOENIX + PORTLAND + PUEBLO 
SALT LAKE CITY + SAN FRANCISCO + SEATTLE + SPOKANE + TULSA «+ WICHITA 
Canadian Representatives At - EDMONTON + TORONTO + VANCOUVER + WINNIPEG 


. For more information, turn to Reader Service Card, Circle No. 
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CRAP COLD ROLLED STRIP STEEL 


OFFERS some realistic ways 


to reduce end-product costs 
THROUGH PRECISION GAUGE TOLERANCES 
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aving ear trouble? If your drawn prod- 
uct requires trimming to remove ears 
or scallops, you may be able to reduce your 
end-product cost by the use of CMP non- 
earing (non-scalloping) cold rolled strip steel. 
This is one of many ways in which CMP 
engineers specifications and processing 
methods to enable strip steel users to pro- 
duce better products at lower cost. 


Perhaps we can help you to reduce end- 
product cost without capital investment. 





the Gold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 





PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, INDIANA 
SALES New York ° Cleveland * Detroit * Indianapolis 
OFFICES: Chicago ® St. Lovis ©@ los Angeles © San Francisco 


LOW CARBON, HIGH CARBON (Annealed or Tempered), STAINLESS AND 
ALLOY GRADES, ELECTRO ZINC COATED ARE AVAILABLE FROM: 


THE COLD METAL PRODUCTS CO. OF CALIFORNIA 
6600 McKinley Avenue, Los Angeles Phone: Pleasant 3-1291 


THE KENILWORTH STEEL CO., 750 Boulevard, Kenilworth, New Jersey 
Phones: N. Y., COrtlandt 7-2427; N. J., UNionville 2-6900 


PRECISION STEEL WAREHOUSE, INC. 
4425 W. Kinzie, Chicago Phone: COlumbus 1-2700 


For more information, turn to Reader Service Card, Circle No. 338 
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Some Basics of Ultrasone 
Inspection 


In the realm of non-de 
testing of materials, ultrasoni spe 
tion has recently come of age. It js 
no cure-all, but it will do man 
things other non-destructive method, 
will not. It can detect minute inte; 
face defects while x-ray techniques 
will only detect volume voids. It per: 
mits detection of deep sub-surfac 
defects which the magnetic particle 
and liquid penetrant methods are jn. 
capable of doing. In addition, the 
portability of ultrasonic equipment 
makes it attractive for a large number 
of inspection problems. 

What is ultrasonic inspection, and 
how does it work? Im a paper de. 
livered at the Summer Meeting of 
the Society of Automotive Engineers 
Edward F. Weller, Jr., of the Gen 
eral Motors Research Laboratories 
outlines the basic ultrasonic inspe 
tion methods and the principles on 
which they operate. 


ICTI\ 


The Pulse Echo System 

This system locates defects }y 
means of the echo principle which 
has been used extensively in both 
sonar and radar. The principle of 
operation consists of transmitting 
pulses of ultrasonic vibrations inti 
the material to be inspected. These 
vibrations are transmitted to the 
material by means of a quartz cy 
stal transducer which changes di 
mension when a voltage is applic 
across its face. If the voltage 1s o! 
an alternating high frequency, the 
change of dimension of the crystal 
is rapid, and ultrasonic vibrations r¢ 
sult. 

The pulse travels through the m- 
terial until it hits a discontinutt 
where part of the energy is reflected 
and the remainder continues to travel 
through the article being tested 
Ultrasonic waves are transmitted quite 
readily through solids, but they at 
nearly 100% reflected at an ait o 
gas boundary. The reflection from 
the discontinuity is picked up 
the crystal transducer which n0¥ 
acts as a receiver, and it is im 
pressed on the oscilloscope screen * 
a pip. Then after a further interval 
of time, the reflection from the oP 
posite face of the material rcturt 
and is indicated on the sereen. This 
process is repeated rapidly, usually 
times per sec, to provide a sta! 0na\) 
pattern. The necessary element. ar¢ * 


(Continued on page 158) 
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In- 
the 
i SPIRAL TUBING 
 BetRONG, LOW-COST 
es Spiral Tubing, another outstanding C-D-F product, is an : 
' de- . ° "4 eae . "- _ 
> of important new material for the progressive, cost conscious 
ees, fMmdesign engineer (and purchasing agent ). It 1s a high strength 
Sen ylastic made from paper or fibre that is spirally wound, 
Se then impregnated with phenolic resin or insulating varnishes 
Spec: , : — . "he COIL FORMS OF ANY SIZE 
son (end carefully cured at high temperatures. The resulting os ee 
ubes (round, square, rectangular or formed to special oe anata “ches, ae eee 
shapes) are stiff, sturdy, resistant to crush, with good for transformers 
/ for permeability tuners 
s by ensile strength. INSULATORS 
which for selenium rectifiers 
. ‘ ° for electric motors 
— This unique product has good dielectric strength with low relays 
e of : rai ns 
tino liclectric loss properties. Moisture resistance and dimen- Bag oy > op 
le . . . ° - . e ne > - 
- into ional stability is easily controlled in the manufacturing for mechanical support 
These process. The wide variety of sizes, shapes, forms; the amnani 
) the “ | e , . a > . © > ° . > - y re 
=. trength; low cost; ease of fabrication; speed of delivery; 10. see pene ane ieeeeannee 
- & ll combine to make C-D-F Spiral Tubing worthy of your gx , compinaTion MATERIAL 
pplied nvestigation. insulating materials 
is ol 
y, the 
crystal SIZES FABRICATION 
yns fe- he round tubing ranges from 3/32 Spiral Tubing is readily sawed, 
D8” ID, with wall thicknesses from punched, drilled, tapped, riveted, 
1€ Ma 075 to 4". The minimum ID of stamped, painted, depending on the 
tinuity ve and rectangular tubing is 38", grade; it is suitable for automatic 
Flected ith 24%” the maximum ID. Wall : : 
ec Wiehe jan” machine operations, but not recom- 
| esses range from .010 to 3/32”. 5 ; 
 trave . : mended for conventional machine 
tested Standard lengths are from 2 to 4’, ; 1 Waxi ; ‘ch j 
1s i, eedcial deltas d des. plain ‘threading. axing or varnish im- 
te h spe sizes and grades, plai , , ; 
d qui impregnated, open for your dis- Pregnation to improve moisture re- 
ey are ‘sion with our C-D-F sales and sistance is usually done on the fin- 
air of gineering staff. ished coils by the user. 
oy and other materials are available. 
up 
e 
1 now RMS: ROUND « FORMED e FORMED AND NOTCHED » SQUARE AND RECTANGULAR 
is im: 
reen 4s 
interval 
the Op us ge veral catalog in Sweet's ? - ° 
returns Sign File «or more data, the address : - Mi OW 
1. This Htelepho.c number of your nearest 
J- . 
rally 0 F sales ‘ngineer. Also, write for 
tionary “4 Spirc! Tubing folder ST-53, (a 
t. are 4 Ook sh ving grades, applications, 
parties), {0 i ih reg CONTINENTAL-DIAMOND FIBRE COMPANY 
s YOur prin: ior quot <o j NEWARK 25, DELAWARE 
391 > quotation. a 
P ps : For more information, turn to Reader Service Card, Circle No. 331 
T 102° GUST 1954 
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WE MAKE AND FABRICATE 








PRIMARY APPLICATIONS 


IF, and other 


oscillator, 
coils used in radio, television, electronic circuits 


SHIPPING PROTECTORS AND FOR SPECIALIZED PACKAGING 


with other C-D-F high strength plastics or electrical 


GRADE SELECTION 


C-D-F has mass production facilities for both the 
manufacture and fabrication of eighteen distinct 
grades of Spiral Tubing. For example, there’s a 
special punching grade, fine for punching rectan- 
gular or square holes near the end of the tube. A 
relatively soft tube is supplied for difficult stapling 
or riveting. C-D-F makes high strength automotive 
electrical bushings from a very hard tubing with 
high axial compressive strength. Combinations of 
kraft, chipboard, Diamond “fish paper” Insulation, 
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HowTo Gut Costs 
in Metal Treating: 














_..Use sarrett?Anhydrous Ammonia 


BRAND 


—and you have the most economical source of dis- 
associated hydrogen and nitrogen for metallurgical 
uses. 6,750 cubic feet of Hydrogen and Nitrogen 
from a single 150 lb. cylinder! And you don’t have 
to stock up heavily—our coast-to-coast delivery 
service will give you fast delivery on 150, 100 and 
50-lb. cylinders. 

Check the many jobs Barrett Ammonia can do 
so well—then order today! 


Do You Use Anhydrous Ammonia 
for These Important Jobs? 


* Protective atmosphere for bright annealing, brazing 
and powder metallurgy. 


* Nitriding of alloy steels and carbonitriding (Dry 
Cyaniding) for treatment of steel. 


* Case hardening of iron and steel with case depths 
up to 0.025 inches. 


* Sintering of metal powder compacts. 


* Augmenting corrosion—resistance treating for alu- 
minum, magnesium, other light metals. 


® As a solvent in making electrolytes for electrolytic 
recovery of salts. 


GET THIS VALUABLE HELP! 


Technicians specially trained in the use of Anhydrous 
Ammonia for the above and other metallurgical uses 
are ready to help you. No obligation. Call or write 
today! Also—valuable handbook available on the use 
and economical handling of Ammonia. Request it. 


Look for the green cap! 


First in Ammonia Since 1890 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


~ \x\SIVISION iS ty 40 Rector Street, New York 6, N. Y. 
Me yi 
~ NO cHE j 


For more information, turn to Reader Service Card, Circle No. 309 
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supersonic pulse generator for », 
bitten Gil ¥ 

ucing the high frequen j a 4 
crysl al transducer for con 
de ey vibrations into mechanic! 
vibrations (and vice versa) and ik 
amplifier for amplifying the received 
signals before they are displayed q 





the cathode ray tube. 





Ultrasonic Resonance Testing 





Instead of applying a pulse of en. 
ergy to the transducer as in the Duly 
echo system, with this method the 
transducer is activated with a cop. 
tinuous high frequency voltage. The 
quartz crystal is set into vibration ang 
passes the vibration on to the mate. 
rial against which it is pressed, The 
frequency is then adjusted until the 
material is vibrating in resonance 
with the crystal. This means that the 
frequency applied by the crystal is 
the same as the frequency at whic 
the piece wants to vibrate. Th 
resonant frequency depends on the 
velocity of sound and thickness of 
the material. Since the velocity i 
known, the thickness can be deter 
mined from the resonant frequency. 

While the resonant systems ar 
designed to measure thin sections 
and usually operate over a rang 
from about 0.015 to 0.400 in., the 
can be used on sections larger tha 





















this. in which case harmonics botto 
“ae ; which 
used. The system can be use untain 





measure the thickness of material 
detect surface irregularities, and find 
voids in laminated materials 
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Ultrasonic Transmission Testing 


This system consists of sending ’ 
and receiving crystals with a test (0 
and an oscillator and detector. Uli 
sonic energy is sent through th tD 


piece under test, which is submet al 
in the tank of liquid, and this eg wer 
is picked up and measured 4 other 
opposite side of the tank. The eh oves 
ergy received is an indication of res 
quality of the piece under test. "Hg, the 


nte) 
vat 
the 
natic 
ch j 
fro) 
ud be 
rden 
perm 
Whi 









regularities or flaws in the ae : 
will alter the energy and W! » 
reflected in the received signal 


How Nickel Dip Helps Enatt 
Cling to Sheet Steel 


The nickel dip, or nick« flash. D all 
widely used in the enan ling - Oe 
dustry to improve the qua!'ty ol . tog 
coating. A thin nickel film 1s ph ch ay 
out on the steel by galvan:- fp ee 

(Continued on page 1 ') h 7 
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bottom sections of drawing die, made 











which was used in manufacture of the 
LISE wntain top illustrated at right. 
na eeeeveeeveeeweenenrceeeeeee 
ind 


 TBXLEHEM TOOL STEEL 
ENGINEER SAYS: 


Testing 

aaa | Don’t Overlook the 
. TES ais ] 

or. Ultr Interrupted Quench 
ough Uk q ——" 
ubmergeé such a lot these days about 


hig enttl bal annealing, martempering, au- 
Vs “LIAL! Des a . 4 
leat-treatment furnaces and a 













ed ABs ther modern processes that it is 
The ¢ overlook some of the old-time 

ion ol U res Which are still useful. For 

r test. "MR, the interrupted quench. 

e malcliiterrupted quench involves 

d will ® 5 4 too! in water, then removing 

ional the water before the hardening 


natior 
ch in 
trom 
ald be | 
rdeniy 
permit 


as started, and finishing 
|. The tools should be 
oil while still warm, 
pered immediately. On 
steels, an interrupted 
ardening of intricate 


- nat 


hiel - 
dash | Whiel ght erack if water- 
.C ~ ¥ i] all + av 
ling Oil-hay we: : 
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as ity oh tench its hardening of sec- 
1 iS pie ch are iarve te } or ] , "( 
ye large to harden prop- 
al ‘ ~{) ) j 
ni- rep he all the way. At the 
e iS } a: . : 
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The oblong section shown at right, a 
stainless-steel top for an electric water 
fountain, is one of a vast array of inter- 
esting specialty products being turned 
out by L. F. Grammes & Sons, Inc., Allen- 
town, Pa. 

To manufacture this part economically, 
engineers at the Grammes plant required 
a die having good wear-resistance, low 
distortion and good resistance to shock. 
What’s more, they also wanted a tool 
steel that was both easy to machine and 
heat-treat. 

BTR (Bethlehem Tool Room) was se- 
lected for the drawing die, which was 
hardened to Rockwell C-60 before being 
put to work in a 200-ton press. It’s been 
giving a good account of itself, too. At 
last report, some 25,000 water-fountain 
tops had been produced, without any sign 
of die-wear. 

BTR is a tough steel, with outstanding 
resistance to abrasion. You'll find it ideal 
in every way for many intricate tool- 
and-die applications. 


| eee 









# #2 


Die Draws 25,000 Stainless Pieces 
Without Showing Any Wear 


BETH! EHEN 


ST EL 





BTR is our general-purpose type of oil- 
hardening tool steel, and has this typical 
analysis : 


Chromium 0.50 
Vanadium 0.20 


Carbon 0.90 
Manganese 1.20 


Tungsten 0.50 








la? Stes ha J i lata é 
THREAD-ROLLER DIES MADE OF LEHIGH H. These thread-roller dies, used in the manufa 
ture of machine bolts, are made of Lehigh H, our air-hardening type of high-carbon, high-chromium tool 
steel. They have a Rockwell C hardness of 58-60. Lehigh H is resistant to wear, and has exceptionally high 
compressive strength, enabling threads to be cold-rolled on thousands of pieces before redressing is required. 
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From Bethlehem’s Showcase 
of DROP FORGINGS 


In our Bethlehem drop forge shop we 
have a big display board showing 
hundreds of the designs we have made 
in recent years. 

The eight forgings shown here were 
chosen from the board to illustrate, in 
a small way, some of the sizes and 
types that Bethlehem can handle. We're 
equipped to make closed-die forgings 
ranging in weight from a few ounces to 
more than 200 Ib—and the variety of 
designs is practically unlimited. 

Bethlehem’s drop forge division is a 
completely-integrated operation, em- 


bracing every step from the making 
the steel to the cleaning, inspect! 
and shipping of the finished forging 
Our facilities include an_ up-to-t 
minute die shop, steam and board at 
hammers to 8000 Ib, mechanical pte 
to 3000 tons, and all necessary he 
treating units. | 

Why not talk business with us ™ 
next time you're in the market? We" 


’ 
* 


able to make you as fine a drop forgit 
as it’s possible to buy, in either ae 
or alloy steel. Check with us, worl 
you? We think you'll like our servic 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Expor 


For more information, turn to Reader Service Card, Circle No. 369 
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nickel salt solution after 
but before applying the 
the metal. This nickel film 
1 to both insure adherence 
r oating over a wider range 


of t and temperature for the fir 
9 ess, and to reduce the inci 
en of delayed fishscales and 
cOpy eads. 
In a report published by the Na- 


tional Advisory Committee for Aero- 
nautics in June 1954, D. G. Moore, 
|. W. Pitts, and W. N. Harrison of 
the National Bureau of Standards 
report the results of their work in 
determining the effects of firing time 
and weight of deposited nickel on 
the adherence of a cobalt-free and a 
cobalt-bearing ground-coat enamel on 
both enameling iron and a titanium- 
bearing low-carbon steel. As well as 
determining the effects of the nickel 
dip on the adherence and fishscaling 
tendencies of a typical ground-coat 
enamel, the authors were attempting 
determine the most probable 
mechanism through which the nickel 
aids in the development of the bond. 

The authors found that the nickel 


§ dip produced a large improvement in 


adherence index with specimens fired 
for short times, but that the effect 
of the nickel on adherence decreased 
markedly as the firing time in- 
creased. At 1550 F the maximum 
benefit from the nickel on the ad- 
herence index occurred with firing 
tor 2 min. Also, under most condi- 
tions, the nickel dip produced a 
greater increase in adherence with 
the titanium-bearing low-carbon steel 
than with the enameling iron. 

To develop the maximum adher- 
ence on the titanium-bearing steel, 
the optimum weight of nickel de- 
posit was found to vary from 50 to 
\20 mg. per sq ft depending on 
ype of cleaning used and type of 
cnamel applied. The nickel dip was 
also reported to reduce fishscaling. 

_ The authors seem to agree that the 
lunction of the nickel dip in im- 
Proving adherence is associated with 
galvanic attack. The nickel appar- 
ently deposits selectively on more 
Cathodic areas of the steel surface, 
thus f ung local galvanic cells that 
gin to function immediately after 
he enaniel fuses and wets the metal 
Surface. During firing, the iron mem- 


ts Of he cells corrode while the 

ickel as are cathodically pro- 

ected. his process roughens the 

urtace ood the coating seems to 

oe lf by invading the under- 
area 


(A 0 ‘ - 
lon tents Noted on page 162) 
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microcast 


saved.... 


This intricately contoured valve is precision cast by 
the Microcast process. It was previously machined 
from a sand casting at a cost of over twice that of 
the Microcast method. Now Microcast saves this 
customer 53% on each valve produced. 


Production is speeded up, too. Before this part 
was Microcast, plant schedules were constantly be- 
ing thrown off due to crooked and porous castings. 
Since the Microcast valve comes ready for use (only 
a light grind on the periphery of the 
flute is necessary) this production head- 
ache has been eliminated. Find out to- 
day how MICROCAST can reduce your 
costs on small parts and components. 

Write for free booklet. Color talking 
film of the Microcast process also avail- 
| . able without charge. 


MICROCAST DIVISION, Austenal Laboratories, Inc. 
224 E. 39th Street, New York 16, N. Y. 
7001 South Chicago Avenue, Chicago 37, Ill. 


For more information, turn to Reader Service Card, Circle No. 358 
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Bausch & Lomb 
BENCH COMPARATOR 
For Only $765! 





ONLY 
STANDARD UNIT 
with the EASE, SPEED 
and ECONOMY of 
UNDER-STAGE 
ILLUMINATION 












NOW! LOW COST, FAST OPTICAL INSPECTION! 


Here’s how you save every way with this new Bausch & Lomb Bench Com- 
parator. Save inspection costs—expensive holding fixtures no longer 
needed for most work. Save imspection time—no complicated set-up. 
Simply lay most kinds of work on table . . . see accurately magnified sil- 
houette at eye level on 10” screen—biggest screen, with biggest field, in 
this low price range. Makes accurate inspection so easy that a new operator 
can quickly keep pace with capacity production. Often reduces many com- 
plicated measurements into one easy, fast 
visual check. Save by nipping costly produc- 
tion errors in the bud. And of course you save 
on purchase price—a workable unit for only 
$765. Put this new, dependable B&L Bench 
Comparator to work on your production. 








SOLD AND DISTRIBUTED EXCLUSIVELY 
BY THE DoALL COMPANY 





Make fast, accurate measure- For full information, call your local DoALL 
ments with the easily at- Sales-Service Store, or write: The DoALL Com- 
tached micrometer stage. pany, 254 N. Laurel, Des Plaines, Illinois. 


(Optional at small extra cost.) 
Reads to 0.0001”. 









BAUSCH 6 LOMB 
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INSTRUMENTS 
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continued 
How Weather Affects 
Styrene And Phenolic Plasties 
With the increasing use of stics 
ak 





interest. Tests conducted ove: 
riod of four years by the M 
Chemical Co. have just been con 
pleted and the results reported in , 
paper delivered to the American 
Society of Mechanical Engineers jp 
June of this year by J. R. Taylo, 
and C. G. Adams of that company 

The specimens tested were molded 
from crystal styrene, gray pigmented 
styrene and a black pigmented wood 
flour-filled general purpose phenolic 
The two styrene materials were ex 
posed to determine the effect o 
pigment on the weatherability of th 
material. The wood flour-filled phe 
nolic was chosen because it is the 
most widely used material of the 
phenolic family. Three exposure 
sites were chosen in three localities 
which experience different types of 
weather conditions. One had hig! 
temperatures, moderate to high rain 
fall and high humidity; another had 
high temperatures, low rainfall and 
low humidity; the third had ex 
treme seasonal weather. 

The mechanical and _ electric: 
properties of unpigmented tyre 
were seriously degraded by exposur: 
for a period as short as three months 
and this degradation was closely a 
sociated with the amount of sun 
light reaching the material. The 
dition of the pigment to the materia 
greatly improved its resistance 
weather. The surface of both styrenes 
was roughened after four years by 
erosion, and though the surface 0! 
the pigmented styrene had yellowed 
considerably, the strength properti¢ 
showed little change. 

The phenolic material was de. 
graded mechanically and electrical 
by conditions of high humidity, hig! 
temperatures and moderate raintal 
The hot, dry climate did not seem 
to affect the strength and electric! 
properties during the exposure Pt 
riod. The loss of weight a 
by the material was attri uted to 
evaporation and erosion. 








Creep Properties of Zirconiut 


The behavior of zirconium luring 
and after annealing is marke:'ly dit 
ferent from that of many of the 
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Sensational NEW AUTOMATIC 


* F}/SPRAY DECORATING MACHINE 
ee 


pe | 


ied 





om with no interruption of continuous 
painting production, automatically 


1Can 


og washes masks right in the machine 

lor and returns them to painting posi- 

1dc4 tion clean and dry. 

nted 

le No other machine ever required so | 
> ex few masks—only two per color. | 
ws Permits tremendous savings in | 
phe mask investment. 

i 

“i Simultaneously paints two colors | 
og on one part or one color on two 

high parts. | 
rain ) 
had | 


I and Capacity of up to 3,600 pieces per 











- hour, depending upon handling 

ctrica facilities and decoration applied. 

—- Fully adjustable as to amount of 

onths paint applied, number of coats and 

_ speed of operation. Clean, filtered 

ae air is induced for exhausting pur- 

—~ poses, and foreign matter is kept Sadat te Sais ie ahaehaa. ok ton. aoten 
<i from the spray area. and thease by conveyer to asmtty. tne Operation, 
vars by 

Face ol 


te; | ENORMOUS SAVINGS IN COLOR DECORATION OF 
as 3-DIMENSIONAL PARTS 

















tricall) 
rY, high ELECTRO-FORMED METAL SPRAY ; ne ee oo ae | 
-ainfall PAINTING MASKS 
- , | CONFORMING MATRIX CORPORATION | 
yt seein (Made by Patented Process) | | 
lectrical Permit rapid wet painting, one color after | 386 Toledo Factories Bidg., Toledo 2, Ohio | 
ure pe custher. Clean, oa coined onan ae | Please send without obligation, details on ( ) Hand Masks; | 
: i decorative effects obtained on intricate die ( ) Mechanical Masking Fixtures; ( ) Automatic, Spray-Painting 
rience castings, stampings and plastic forms by ac- | Masking Machines; ( ) Mask-Washing Equipment ; ( ) Quotations | 
uted to curate control of painted areas. No fogged | on masks for parts (or prints) which I am forwarding. | 
edges. After-wiping or buffing-off of over- | ; | 
spray unnecessary. The ‘‘loose’’ inside of | SIRINAEED «0:58: Ad 3 dick Bik-¥ dad edad aces omc’ .0 0 wet 2a ee es 
letters and numerals, such as ‘‘0’’ and ‘‘6”’ Firm 
eeeeven geese. GP) Gece AE 
. eliminate objectionable ‘‘ties’’. Plug-type | np EERE LAN Oe CeCe et eee REE eee ee | 
onium masks (keep depressed areas clear, while | a anne ne. | 
spraying background); lip-type masks (pro- | | 
ng tect background while painting depressed | On the West Coast: | 
) Guiles areas); and block-cutout, plane-surface type 38 La Porte St., Arcadia, California 
edly dit- masks. | 
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AFTER: Molded Durez | ae — 





Durez take-up drum 
on ‘Steno’ Wire 
Recorder Dictation 
Machine made by 
Crescent Industries 





Could YOU reduce parts cost this way 7 


Phenolic plastics are more than ever a 
profitable line of approach to better 
products ...and to fabricating econo- 
mies. New materials dev eloped by 
Durez are continually widening their 
usefulness in fields requiring electrical, 
heat, and impact resistance. 

From our files, this example is one 
that might well be matched in your 
business — in what you make or pro- 
pose to make. Seeking to overcome 
the cost of numerous pre- -assembly op- 
erations on a precision-balanced turn- 
table (plus a reject problem), this 


MOLDING COMPOUNDS. Scructur- 
al, electrical, and chemical prop- 
erties in many combinations. 
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PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


For more information, turn to Reader Service Card, Circle No. 360 


manufacturer solved both problems by 
switching to a unit of molded Durez. 
The net result was a saving of 30% in 
cost installed, with engineering spec- 
ifications met in all respects. 

We can show you how these engi- 
neering plastics are used by many lead- 
ing manufacturers to save operations 

. to improve product performance 
and appearance. Ask, too, for our 
monthly “Plastics News” with reports 
of interesting applications. Write... 

Durez Plastics & Chemicals, Inc., 
1408 Walck Rd., N. Tonawanda, N. Y. 


RESINS FOR INDUSTRY. Bonding, 
casting, Coating, laminating, im- 
pregnating, and shell molding 
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metals. 
hardness. 


other The major ch: 
annealing texture 
trical resistivity take place | 
recrystallization 1s apparent 
plete according to metallogra 
amination. 
the 


cern to 


These characterist 
annealing process of vi 
the creep properties. Th 
material presently available « 
properties of unalloyed zirconium ne 
glects the importance of proper 


nealing, according to M. J. M: Njoine 
and W. L. Mudge, Jr. In a Pape 
presented before the 57th Annu 
Mecting of the American Societ 
for Testing Materials in June o 
this year, Mr. Manjoine and M; 


Mudge report data which show the 
dependency of creep properties o1 
the state of anneal of the materia 
and also detetrmine the Creep proper 
ties of unalloyed zirconium at 5 
600, and 750 F. 

By careful control the annea 
ing process, the authors found tt 
the creep strength depends on th 
state of anneal and increases wit! 
increasing hardness. Because of thi 
large plastic strain on loading, t! 
creep strain up to 600 F is small an 
can, in most cases, be neglected 
Above this temperature it must b 
considered in designing. The cree 
strength drops almost linearly wit! 
temperature between 500 and 600 
but Saline to drop much more rap! 
at some temperature above 600 I 

The rupture strength for 5000 hr 
is a similar function of the temper: 
ture and is the same 
strength for a rate of 10° 
Therefore this creep strength can 
used up to 750 F for design purpos 
below a life of 5000 hr. 

(Book Reviews on page 


as the cr 
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THIS BOOK will answer 8 “Your Blueprint In Plastics” 


all your ALL MATERIALS + ALL PROCESSES 


| BRONZE 
CASTING 


Jed 











ree} % 

i al. ” 

~ and it's 

an 

= BE FREE: 

ap producing this use- 
inua ful book, we can 
crety only send it to 
e of A 46-page, flat- those who request 
Mr opening, flexible- S it in writing on 


bound Reference Book tha their business letterheads 
should be in the hands of —and remember, there's 
every Engineer who speci- over 43 years ‘specialized 







































eria fies or uses Bronze. Due to experience’ behind us in 

ope the cost of preparing and casting Bronzes. 

me ® AMERICAN MANGANESE BRONZE 

” COMPANY CONSOLIDATED 
n the MOLDED PRODUCTS CORPORATION 
wit 4104 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 

ot the 

-n “ CAN THESE CHARACTERISTICS 
ipa IMPROVE YOUR PRODUCT? 
600 | | ' 
“a FREE... Latest D ata Strength x Beauty * Light Weight 
ab on Problem-Solving Durability * Workability 

Peee a 

| BSET SCREWS 
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If you have puzzling set screw problems, 
check off below, the special type Setko Set 
Screws that seem to fit your need. Bulletins 
on these will be supplied. 


~~ SPECIAL TYPES 
Bi y Cc Increased Holding 


y 2 
has them ALL! 


Met-L-Wood is metal bonded permanently to 
plywood to create a material of real versatility for 
industrial engineers and designers. Many different 
metals, woods, shapes and finishes are available in 
Met-L-Wood to meet your needs—from table tops 
to moisture-vapor-proof rooms... And Met-L-Wood 
Engineering Service is yours for a 
the asking. Write for the bulle- = 
tin described below for details ., — Si 


FREE TECHNICAL DATA BOOK 


Met-L-Wood Bulletin 521 contains tech- 
nical data, application photos and 
facts to help you visualize the pos- 
sibilities and economies of Met-L- 
Wood. Send for your copy now. 


Write for Bulletin 521 


MET-L-WOOD 


; CORPORATION 
6755 West 65th St., Chicago 38, Hlinois 









) 












































Power NU-CUP 
Set Screws 
CT Hollow-Head Self- 
Locking IMPROVED 
ZIP-GRIP* 
a Slotted-Head Self- 
Locking OFFSET 
Set Screws 


REGULAR SET SCREWS 


For prices and general set 
screw data check 


ia} New COMPLETE CATALOG 
No. 19. 





































Write name and address in the margin 
of page, tear out and mail. Bulletins 
or catalog will be sent promptly... 
no charge or obligation. 


crevy *Pat. Pending 
& Rtg. Co. 


149 Main St., Bartlett, Ill. (Chicago Suburb) 
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Porcelain Laboratory Mill Jars 






















Mc Danel—the original—Metal Covered Grind- 
ing Jars never chip, crack or break. You use 
them and use them till they are worn out com- 
pletely; and then, for a fraction of the cost, a 
new liner can be substituted for the old. 


McDanel Jars are quality, long wear porcelain 
with heavy gage metal case. They are easy to 
handle, to clean, to discharge. They come in 
standard sizes and jar and cover surface are 
precision ground to fit to prevent leaks. 


McDanel Jars are provided with rubber tires 
for roller machines. These tires are securely 
held in place by metal lugs spot welded to 
the case. McDanel offers the very latest and 
best in Grinding Jars—yet McDanel Metal 
Covered and All-Porcelain Grinding Jars cost 
no more, 


W rite today for ‘‘McDanel 
Industrial Porcelains’’ catalog 


IT KY 4 
= POURING 


“> 


MDAWEL 
Grduttial McDANEL REFRACTORY PORCELAIN CO. 


PORCELAINS BEAVER FALLS, PENNA. 


GRINDING BALLS .. . MILL LINING BRICK . 
MILL HEAD ASSEMBLIES + « « TANK & DRYER LININGS 









Handles ahaebine 
up to 12 feet! 


Save 
Draftsmen’s 
Time 


YOUR TYPIST 
CAN DO 
THE JOB 
BETTER 





The Vari-Typer lettering machine is the 
fastest and most economical method of 
lettering specifications on tracings and draw- 
ings. It is four to five times faster than hand 
lettering and is operated by an office typist. 
Every letter and figure is uniformly clear and 
distinct. Instantly changeable type, with 
hundreds of different styles to choose from 
in sizes ranging from 6 
point to 18 point. Write 
today for information. 





RALPH C. COXHEAD CORP. 
720 Frelinghuysen Avenue. 
Newark 5, N.J. 





Please send Vari-Typer Book E-10 


COMP AN YV ccccccccccccccscccccoccece 
ADDRESS. cceces eeeee Seeeeeeeeeeeece 
CIT Y escecceese ZONE see STAT Eves 


Lettering Machine 


Body copy produced on DSJ Model. Head- 
lines photo-composed on the Headliner. 


4 
| 
| 

NAME ccccccccsccccccsccccescesecesese | 
| 

l 
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Copper. Edited by Alli; But 
Reinhold Publishing Corp.. }) 
York 22, N. Y., 1954 Clots 

in. 936 pp. Price $20.00. 


This monograph is a comprehe; 
sive reference work on all the 
portant phases of the chemistry and 
metallurgy of copper. It contains 4 
chapters written by specialists in th 
field. 

Chapters cover copper minerals 
and ore deposits, smelting and 
fining, melting and casting, hydro 
metallurgy, physical and mechanical 
properties, copper alloys, hot and 
cold working, diagrams of binan 
and ternary copper alloys, applica 
tions, copper compounds, and uses 
of the element in organic chemistn 
Bibliographies are included in most 
of the chapters. 

This is the most complete treatis: 
on copper ever published and will be 
an invaluable addition to the refer 
ence shelves of all metallurgists, en 
gineers, chemists and executives wh 
refine, fabricate or use copper and 
copper products. 


1M, 


Residual Stresses in Metals and 
Metal Construction. Edited |} 
William R. Osgood. Reinhold Pul 
lishing Corp., New York 22, N.Y 
1954. Cloth, 6 by 9 in. 363 Dr 
Price $10.00. 

This monograph was prepared for 
the Ship Structure Committee to sum 
marize and assess the present state 
of knowledge of the effects ot 
residual stresses upon the perform 
ance of various structures. Under the 
guidance of the Committee on 
Residual Stresses of the National 
Academy of Sciences—National Re- 
search Council, experts on the subject 
were asked to contribute papers (0 
the monograph. The main body o! 
this volume consists of these papers 

Twenty-two papers contributed bj 
specialists in the field from thi 
country and over-seas offer 4 wide 
range of information on the origi. 
magnitude and distribution of 4! 
types of residual stresses existing " 
a structure or a machine resulting 
from welding, machining or other 
causes. 

In addition, a special summat) 
has been prepared by the Committe 
covering many aspects of the re -sidual 
stress problem and suggesting pf 
grams for further study and res earch 

This book will be a valuable addr 
tion to the library of structural 4 
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INDUSTRIAL TAPES 


POLYKEN -RODUGTS DEPARTMENT OF THE KENDALL COMPANY 


* For more information, turn to Reader Service Card, Circle No. 399 











Quick, permanent, hermetic sealing of mullion joint with 
Polyken Tape No. 214 speeds assembly of Deepfreeze 
refrigerators and upright freezers. 





Poluk 


Assures Lifetime 








Tape 
oistureproof Seal 


Simple application right from the roll. Polyken Tape 
No. 214 goes on neatly, cleanly. Pressure-sensitive 
adhesive sticks tight at a touch. 


Economical, easy sealing of mullion joint 


cuts manufacturing cost for Deepfreeze 


Even the tiniest air leak in the cabinet of a 
refrigerator or freezer will cause condensation in 
the insulation. That’s why it is vital that the 
mullion joint (a metal seam in the one-piece 
interior cabinet of Deepfreeze refrigerators and 
upright freezers) be sealed airtight and be sealed 
permanently. 

To solve the problem... and at a saving in 
manpower and cost . . . Deepfreeze Division, 
Motor Products Corporation, uses Polyken Tape 
No. 214, and here’s why: 

Provides superior moisture-resistant seal— 
stands up after years of hard use.Tough, durable, 


oluken 
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TAILORED TO YOUR JOB 





coated cloth resists breaking or puncturing. 
Maintains perfect seal for life of refrigerator or 
freezer. 

Economical to use—easy to apply: Clean—not 
sticky or messy. May be applied directly from 
roll. Pressure-sensitive adhesive sticks tight to 
enamel at a touch. Requires no drying time, no 
surface preparation, no special tools. 

When you have a sealing problem—no matter 
what the conditions of use—let versatile, eco- 
nomical Polyken tapes provide the sure, depend- 
able answer. For FREE samples and complete 
information, mail the coupon. 


Polyken, Dept. MM-H 

222 West Adams St., Chicago 6, Illinois 

Please send me physical properties, samples and 
further information on No. 214 and other Poly- 
ken Tapes for sealing. 


Name a Title 
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WITH GRANODINE® 


FOR EXTRA PROTECTION, 


Steel Drums made by United Steel Barrel Company of 
Philadelphia, Pennsylvania, are chemically cleaned and phos- 
phate coated in an integrated spray Granodizing process: 


ab ALKALI CLEANING removes oil, 


greasc, fingerprints, hand-marks, other 
surface soil; 


SULFURIC ACID PICKLING then 


removes mill scale; 


a GRANODIZING converts the chemi- 
cally cleaned steel surface to a uniform 
phosphate coating. The *Granodine™’ 
coating being non-metallic is an ideal 
bond into which the paint finish is 
“keyed or anchored; 


"“"‘DEOXYLYTE”’ final acidulated 


rinsing conditions the Granodized 
steel surface for optimum paint life. 


















UNITED DRUMS fab- 
ricated from Standard 
Gauge Steel are available 
in all sizes, with special 
linings for a variety of 
products, and decorated 
with any desired design. 


e EXTRA PROTECTION for the finish—a lasting bond 


between paint and steel. 


@ EXTRA PROTECTION for the steel container—an inert 


barrier against rust creepage. 


@ EXTRA PROTECTION for the contents—chemically 


clean interior surfaces. 


@ EXTRA PROTECTION for the customer—an assurance 


of cleanliness, durability, and fine appearance. 


Pioneering Research and Development Since 1914 


AMERICAN CHEMICAL PAINT COMPANY 








CHEMICALS 


PROCESSES 


CHEMICALS 





General Offices: Ambler, Penna. 














PROCESSES 











Detroit, Michigan Niles, California 


For more information, turn to Reader Service Card, Circle No. 371 


Windsor, Ontario 
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signers, construction enging 
metallurgists concerned wit} 
fect of stresses on. struct 
rormance 


Engineering Analysis. D | 
Planck and B. R. Teare, | lol 
Wiley & Sons, Inc., Neu 

N. Y., 1954. Cloth, 6 by 9 

pp. Price $6.00. 

This book is written as ai 
in the teaching of courses in eng; 
neering analysis. The authors shoy 
what must be done to translate eng; 
neering situations into mathematica 
language and what is necessary afte; 
a mathematical result has been ob 
tained. The book takes up such mat- 
ters as: defining the problem to b 
solved, deciding what principle to 
apply, choosing coordinate systems, 
checking thoroughly, choosing di 
mensionless variables, and the sketch 
ing of curves. Topics discussed in 
clude material from dynamics of 
translation and rotation, electric cir- 
cuits, heat transfer, solution of linear 
differential equations with constant 
coefhicients, uses of power series, in- 
tegration by graphical and numerical 
methods, hyperbolic functions, and 
the evaluation of indeterminate 
forms. 


Industrial Diamond Trade Names 
Index, 5th Edition. Compiled 
jointly by Industrial Diamond Infor- 
mation Bureau and Industrial Dia 
mond Review. N. A. G. Press Lita 
London, England, 1954. Paper, 5! 
by 8 in. 124 pp. Price 50¢ 

This index has been thoroughly 
revised and now contains about 25( 
trade names. A data sheet supp! 
ment gives information on a number 
of subjects to users and _ producers 
of diamond tools; and the physical 
and chemical properties of diamond, 
the crystallography of diamond and 
the care of diamond truing tools, 
shaped diamond tools, glaziers dia- 
monds, are also covered. Further, 4 
list of diamond tool standards 4s 
established in England and _ othe! 
countries is given as well as a com: 
parison of fine sieve sizes. 


The Microscopy of Metals. /” 
stitution of Metallurgists, L: don, 
England, 1954. Paper, 51/, by 8 
132 pp. Price $2.20. 

This publication contains the le 
tures delivered at the Refresher 
Course held in 1953. Papers in lude 
Microscopes and Microscopic Tech- 
niques, G. K. T. Conn; G neral 
Metallography, H. Evans; T! Use 
of Polarized Light in Metallog: phy: 
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STABILIZED ZIRCONIA setter plates. 





On Project Tinkertoy, ceramic wafers containing barium titanates are fired 
at 2600°F. The Befor this job is setter plates of Norton FUSED STABILIZED 
ZIRCONIA. These plates engineered to withstand the effects of the very reactive 
titanates and to make repeated trips to the electric furnace for 9-hour firing 
cycles — have proved to be most practical for firing titanates. 


‘ Completed Modules made entirely automatically by the Tinkertoy process, 
with a ceramic wafer containing titanates ready for firing on Norton FUSED 





Project Tinkertoy,t revolutionary method of producing 
electronic circuits, uses Norton setter plates 


Pioject Tinkertoy, developed by the 
tional Bureau of Standards and 
ponsored by the Navy’s Bureau of 
tonautics, is designed to produce 
mplete electronic units automatically. 
¢ Project is in full swing at a pilot 
ait in Arlington, Va., operated for 
fe government by the Kaiser electronics 
‘sion of the Willys Motor Co. Accord- 
§ {0 cost experts the new “push- 
ton” method is cutting production 
IS approximately 40% ! 


Standar’| “building blocks” used in 
“ new s\ tem are ceramic wafers, me- 
hanically .roduced and assembled into 
Odules, ys hich replace the complicated 
aes of  iring characteristic of con- 
nulonal ¢' octronic equipment. 


The N rton B& For Tinkertoy 


Firing of he Tinkertoy ceramic wafers 


UGUS.. 1954 


—in electric furnaces at 2600°F — is 
an important processing step. For firing 
wafers containing barium titanate ele- 
ments, the refractory setter plates 
selected are made of Norton FUSED 
STABILIZED ZIRCONIA. 

This Norton-developed refractory ma- 
terial has been especially engineered to 
provide inertness, cleanliness, and long 
life. It is prescribed for many similar 
applications to provide maximum effi- 
ciency at high temperatures. 

For firing steatites, Norton prescribes 
CRYSTOLON* setter plates, a highly un- 
reactive and oxidation-resistant silicon 
carbide refractory material. And for elec- 
tric furnaces and kilns the & is crysto- 
LON heating elements — ‘‘Hot Rods” 
—with a proved capacity for 2 to 4 
times longer service life. 

For further facts on the refractory ma- 


terials you need to improve and econo- 
mize your processing, call in your 
Norton Refractories Engineer. Or write 
direct for literature to Norton Com- 
PANY, 347 New Bond St., Worcester 6, 
Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto 5, 
Ontario. 





REFRACTORIES 


Engineered... Ky... Prescribed 


Glleking better products. . .to make other products better 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


TNow known as "Modular Design of Electronics and Mech- 
anized Production of Electronics.” 


Fer more information, turn to Reader Service Card, Circle No. 364 
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The headaches caused by 
threaded fastenings — soft 
materials, corrosion, frequent ™ 
use—are banished immediately with 

Heli-Coil* Screw Thread Inserts. 


Thousands of manufacturers have used and proved 
them. Heli-Coil Inserts provide much greater load- 
ing strength for your threads, make threads so per- 
fect they will never wear, strip, seize, corrode, gall. 
With Heli-Coil Inserts you can use fewer, smaller, 
shorter fastenings and lighter, cheaper materials... 
this saves you space, weight and MONEY. 

Check today on how and why Heli-Coil Screw 
Thread Inserts are the answer to the designer’s 
prayer. Just mail the coupon for full information 
and samples. 


Heli-Coil Inserts conform to official Military 
Standards MS-122076 (ASG) through 
MS-124850 (ASG) and others. 


* Reg. U. S. Pat. Off. 
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HELI-COIL CORPORATION | 
))) 188 SHELTER ROCK LANE, DANBURY, CONN. J} 
® 
; [] Send samples and Bulletin 689 — Military Standard Sheets. . 
i [] Please have a Heli-Coil Thread Engineer call. | 
] C) Send samples and Catalog. ] 
I 
; NAME TITLE 1 
| 1) 
, COMPANY , 
I appress | 
I ! 
1 city ZONE STATE @eo I 
Be cme cee me ee ee es ee ee ee ee ee es es ee ee ee es es ee ee ee es ee es ee ee ee es oe ae! 







Books 


tinued 


Contents Noted | 


B. W. Mott; Hot Stage Mi 
P. J. E. Forsyth; and Phase 
and Interference Metallog: 
McClean 


Applied Atomic 
Fearnside, E. W. Jones a E. 
Shaw. Philosophical Library, N, 
York, N. Y., 1954. Cloth. 7 
m. 156 pp. Price $4.75. 

This book provides ba 
knowledge of nuclear physics neces 
sary to an understanding of the ad 
vantages to be derived 
application of atomic energy 
peaceful purposes, in the shape ‘ 
radioactive isotopes. Also CISCussed 
are a large number of applications 
to different fields of pure and ap- 
plied science, including radiography 
techniques and the use of isotopes 
in pure research, in biological work 
industrially, for medical purposes 
CL. 

















Energ 


YTround 


trom the 


Increased Production Reduced 
Costs Through A Better Under. 
standing of the Machining Proc. 


ess and Con’rol of Materials 
Tools and Machines, Vol. 3. 
James Van Voast. Curtiss-Wright 
Corp. Wood Rid ge, N. 7. 1954 


Cloth, 7 by 10 m. 153 pp. N 
charge. 

Beginning with a refresher chap 
ter on the practical principles 


metal-cutting, the author proceeds 
to familiarize the reader with | 


tanium by a brief account of ti 
refining and mining of the meta 
its properties, and a discussion 0 
metallography. Subsequent chapter = 
include such information on machin 

ing and grinding titanium as 





ing, milling, routing, drilling, tp , 
ping, abrasive cutting, hacksawing : 
belt grinding, surface grinding, and | 
machining high-temperature jet ji 
gine alloys. , 
ASME Handbook Metals Proper 
ties. Edited oy Samuel Hoyt. Spo" 
sored by the Metals Engineer 
Handbook Board of the Ametiti ) 
Society of Mechanical Enginee 
Published by McGraw-Hill Book ¢ 


New York, N. Y., 1954. Cloth, 7: 
by 10 in. 439 pp. Price $11.00. | 

Specific information for the a 
signer about the properties of the 
metals with which he works — 
strength, hardness, machinabillt) 
electrical conductivity, etc.—is co” 
piled in this valuable reference. Thi 
book, in convenient chart and table 
form, contains data on more thi! 
500 metals in common in lustri 
use—AISI steels, ASTM stecls, 
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CASE HISTORY: Johnson Sea-Horse Outboard Motor 


Advances in Aluminum Die-Casting have opened 
the door to increased production, lower costs for 
Johnson. Johnson pioneered the use of aluminum 
and reduced the weight of outboard motors by 65% 
with the initial aluminum motor. 


Because the outboard motor must remain portable, 
aluminum’s resistance to corrosion and the light-but- 
strong quality prove ideal, give more power-per- 
pound than any other metal. There are more than 
fifty-five different aluminum die-castings in the motor 
shown here. 


Aluminum die-castings permit close dimensional 
control that results in minimum machining. Thin, 
strong wall sections and intricate contours are made 

















possible. Excellent surface finishes are achieved with- 
out grinding or buffing. 

You, too, can take advantage of aluminum advan- 
tages and also get Reynolds engineering and styling 
help in the design of your products. Remember— 
aluminum is light but strong... is always attractive 
(frequently without special finishes) . . . has excel- 
lent heat and light reflectivity . . . high electrical and 
thermal conductivity. 


Consult Reynolds Aluminum Specialists on your 
next design or redesign project. Call the Reynolds 
Office or Distributor listed under “Aluminum” in 
your classified directory or write Reynolds Metals 
Company, 2560 So. Third St., Louisville 1, Kentucky. 


See “Mister Peepers", starring Wally Cox, Sunday nights on NBC-TV 











REYNOLDS 
OT) 


a) 


Look for 
this new seal 
in color on foil 
identifying 
products 
**Designed in 
Reynolds 
Aluminum" 





YNOLDS @& ALUMINUM 


O DERN DESIGN 


HAS 





ALUMINUM IN 
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copper alloys, aluminum 
magnesium, etc. Tabulat 
each of the metals liste 
information as the chemi 





sition of the metal, its brittlep 
heat treatment and other chara 


















































istics, its industrial uses. atment 


temperatures for forging, annealing 
quenching, such technological prep. 


erties as_ recrystallization mpera- 
ture and hot working temperature. 


The Structure of Metals and Aj. 
loys. Wailliam Hume-Rother 
G. V. Raynor. The Institut 
Metals, London, England, 1954 
Cloth, 514, by 8 in. 370 ppb. Price 
$5.50. : ‘a 


ang 


First published in 1936, this vol. 
_— ume has been completely revised and 
brought up to date with considerable 
expansion of the material dealing 
with solid solutions and intermediate 


with CAMBRIDGE sll line nf 
mMases in alloys. INe€w sections have 
Woven Wire Conveyor Belts ee written on ternary alloys in 


on alloys of iron, while the pat 
dealing with imperfections in crystals 


CONTINUOUS BRAZING | i te ert coe 


includes a comprehensiy e account of 
the ideas of dislocation theory. 


Quality Control. N. L. Enns 





Metal products can be heat treated, quenched and cooled in one con- The Industrial Press. New Yor 
tinuous series of operations on Cambridge belts. All-metal belt is N. Y., 1954. Cloth, 6 by 9 in 
unharmed by temperature, quench oils or sharp-edged, heavy loads. pp. Price $4.00. | 

If you’re still heat-treating by costly, time-wasting batch operations some sixty pages of new text 


you'll find Cambridge Woven Wire Conveyor Belts help provide cost- tables and charts have been adcet 


cutting, automatic production by allowing you to process the work 
continuously. No batch operations, less manual handling for such 
processes as: annealing, tempering, brazing, sintering, soldering, as 
well as quenching, pickling, oiling, washing. 


OPEN MESH CONSTRUCTION of the belt provides 
free circulation of heat-treating atmospheres for 
uniform processing, free drainage of process 
solutions. Of course, the all-metal construction 
means lowest maintenance cost. 


CAMBRIDGE BELTS are available in any metal or 
alloy. Thus, the belt recommended for you can 
be fabricated from the specific material that will 
give longest belt life under your operating con- 
ditions. In addition, Cambridge belts can be ; 
woven to any length or width and in a wide variety of weaves and mesh 
sizes to meet your needs. 


FREE REFERENCE MANUAL gives full details on how Cambridge belts 
can boost output, cut costs by providing continuous, automatic produc- 
tion... aufomation! Includes all specifications and details, also metal- 
lurgical tables. Write for your copy today! Or, for specific recommen- 
dations, call in your Cambridge Field Engineer. He's listed under 
"Belting-Mechanical” in your classified ‘phone book. 


1 


to this enlarged second edition 





author has written from _ his 
extended experience in__ installin 
quality control procedures in 
than thirty manufacturing plants « 
in teaching both college and in 
trial training courses. With an 
shasis in clarity and simplicit 
methods, the book deals with s 
topics as: ready made sampiit 
plans, sample control charts, 
pressed limit gages, basis of prop 
specifications, separate theoreti 
chapters. 





| Report 


Adhesive Bonding Development 
Metal-Bonding Adhesives with |: 
proved Heat-Resistant Proper 


M4 4 | hn M. Black and R. F. Blom! 
The Cambridge Wire Cloth Co. 2. ee 


1954. NACA RM 54D01, 12 P):’ 
meTAL +11 SPECIAL Department A tables. Available from the Natio” 





i sory Committee for Aeronau' 

CONVEYOR? T METAL Cambridge 8, Maryland Adt isory Co 2 ul e¢ f te ne 
BELTS TTT FABRICATIONS 1724 F St., NU p' W ash. — 
— Report details results of work 00% 


OFFICES IN LEADING INDUSTRIAL AREAS (Continued on page 17( 
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lf you use an ordinary quenching oil that forms sludge deposits, here’s what can happen to your oil cooler. 


UN QUENCHING OIL LIGHT 
WONT CLOG COOLERS 


Sludge lowers operating efficiency, ups maintenance costs, cuts output. Sun 
Quenching Oil Light, when used at normal temperatures, keeps coolers clean, 
because it has a natural detergent action that prevents the formation of sludge 
deposits and aids in removing any deposits that have accumulated. And this oil 
thins out when heated—reduces drag-out, brings operating costs down. The 


booklet*tSun Quenching Oils” tells the story of Sun’s money-saving quenching oils. 
Calla Sun office or write SUN Om Company, Philadelphia 3, Pa., Dept. ML-8. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. ¢ SUN OIL COMPANY LTD., TORONTO & MONTREAL 


* For more information, turn to Reader Service Card, Circle No. 307 
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give you the 
performance 
you want 


Highest Factor of Safety 


No Inert Substances and No Graphite 
Made of 100% Virgin Materials 


More Than 25 Years’ Experience 


Developed World’s First Heavy-Duty, 
Self-Lubricating Bearings 


, = | a 
“sf SVs SLATS 
‘ j 


Get better acquainted with OILITE Products. 


Let us mail you our Bulletin S-53. 


CHRYSLER 
CORPORATION 


AMPLEX DIVISION 


Detroit 31, Michigan 


OILITE PRODUCTS include: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units 
of Non-Ferrous and Ferrous Metals and Alloys. 
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Every Application Engineered 
More Than 4,000 Engineers 


Field Engineers for On-the-Spot Service 
Depots Throughout U.S.A. and Canada 


Continuous Research and Development 
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{OC 
velopment of metal bor v 
sives with ncreased v 
temperatures up to 600 | | 
Brazing of Sintered Molybden, 
Evaluation of Alloys for V, 
Brazing of Sintered Wrought Mo 
denum for Elevated-] 
Applications. Kenneth ¢ 
1954. NACA TN 3148 
grams, photographs, 2 tal 
able from the National Ag 
Committee for Aeronan 
“mn 3s. NG. Wael ) 
Brazing Pee WETE es ott 
lished in vacuum for 28 hi nf 
temperatures in the 2000 w 
range. Tensile strengths of 


brazed molybdenum joints of 
the alloys range from 21,000 | 
000 Ib psi at room tempera 

0 to 18,900 Ib psi at 1800 F 
alloys having bending _ streng 
greater than 17,000 Ib ps: at 1s 
were heated in vacuum fo: 
1800 F to determine the effec 
tensile strength. This treatment 
ered the strength of one allo 
siderably tout did not seem to 
the 84% nickel-16° titanium 
52% niobium-48% _ nickel 
bonds. 


Adhesives vs Rivets [ess 
Bonded and Riveted Sheet-Stn 
Panels. Leonard Mordfin and 
Wilks, National Bureau 
ards, June 1954. NACA n 
15 PP, diagrams, ph 10LO0 BVA 
bles. Available from the \ 
Advisory Committee for Aer 
1724 “F’ S$t.. N.W., Wasi 
Report details results of bending 
compression tests performed 
sheet-stringer panels of 755-1 
mium alloy having alclad sheets! 
inally 0.051 in. thick and ste 
nominally 31/, in. apart. Te 
panels were bonded with adhe 
9 were riveted. All tests wet 
ried to failure, and strain and ¢ 
mation measurements were 
Results indicated that choice 0! 
ing method depends to a grté 
tent on particular designs of ! 
blies, since no great superio"f A > 
one type of construction was Pim Ff, 
over the other. Cig 
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Hard Surface for Aluminum 
of Hard Coating for Aluminu 
loys. Wright Air Developm 
ter. PB 111320, 121 pp. 
from U. S. De partment 
merce, Business and Defe 
Administration, Attn. Office 
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AX ELECTRIC COMPANY 


Fronkford Avenue, Philadelphia 23, Pa. 
‘Companies: Ajax Electric Furnace Corp., 


En sineering Corp., Ajax Electrothermic Corp, 





World’s largest manufacturer of electric heat- 


FURNACES 


treating furnaces exclusively 





1954 


For more information, turn to Reader Service Card, Circle No. 321 
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ANNEALING ALUMINUM STRIP 
IN CONTROLLED ATMOSPHERE Bvt’! 


Report qgdetailS results OF ft 

wrought and two cast alu 

. loys by the Martin Hard ( 

’ : a ess. Hard oxide coatings f 
COVL an THA ’ C ecte thickness from 0.0005 to 


Wear resistance 1s reported 


GAS ATMOCPHERES GENERATORS nists 


than. that of thin cyanide 


: : on steel. Reductions In 
lo Produce Stain tree Ctrip strength in the base metal 





The Scovill Manufacturing Company of Waterbury, Conn., 
long a leader in producing quality copper-base alloy strip, 
recently put the finishing touches to the first production 
installation of a controlled atmosphere aluminum strip 
annealing system. 


This new system enables Scovill to produce controlled 
grain sizes, tempers, directional properties and dimen- 
sions in aluminum strip far closer than was once thought 
possible. And, by annealing in a controlled nitrogen at- 
mosphere, the strip retains its original brightness. 


To get the purest atmosphere in the shortest possible time 
Scovill selected a Gas Atmospheres’ Nitrogen Generator 
asl ital Me tiala-eel-Jiha-le-te MS digelolaellalela ae lac: laiielaM-laeliP 
omy ratios while requiring no more than initial adjustment. 


© ToT MN isslol)olal-1e- Malet MM folate MM ol-1-1eMo ME 10] +) 1 11-1aio) Mi delaal lola) 
ol Tal-igeliole MiclamolaeleltlalaleM-lab ame |'l>lililil-t Me) Me selaligelli-te Molar 
altel tale Meh issles)lal-le-Mielol 1-1 Mel ME-> ¢4-)olilelalel I ha loka adel 1 alo 
vas -taMeal-b Gamotolaltiol-lalale Me l-tal-taehi-to Mel isslel)-lal-te-Me-taal taal ol 1g 
it will pay you to consult Gas Atmospheres before you 
olUN Mm. <-) o1a-31-Tal lob iha-t Mela Mm (tole i fale Msal-tic] MM -laeleltlalaleMela-tol # 


o 
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equipment for producing industrial gases 
2001) WEST LAKE ROAD CLEVELAND 16, ONO 


or more information, turn to Reader Service Card, Circle No. 350 


65% indicate that the proc 
suitable in applications subj 
cyclic stresses. 


Glass Fiber Papers Electrical Pro 
erties of Glass Fiber Papers. Nav. 
Research Laboratory. PB 11131 
PP: Available from U.S. De parti 
of Commerce, Business and De} 
Services Administration, Attn. O} 
of Technical Services, V 

PAL Sas Report discusses res 
undertaken to encourage quantity 1 
dustrial production of superfine glas 
fibers for use in filter papers, dick 
tric papers, and non-flammable prod 
ucts. Produced successfully wher 
silica fibers have thermal stability 
excess of 2732 F, copper bearing 
fibers, fiber suitable for protect: 
shields against radiation, and tox 
logical glasses for fungus-resistai 
papers. Included are descriptions 0 
methods for reducing productio 
costs and increasing yield 


Flash Sintering of Cermets | 

duction of Cermets by Flash sint . 
ing Process. PB 111286, 069 | The 
Available from U.S. Department mack 
Commerce, Business and Def ditio 
Services Administration, Alin, Up 

of Technical Services, Wash. 2 

D.C. $2.00. Report includes histor 

cal background, description of equip 

ment, and discussion of test resul's 

on the flash sintering process ! 
producing turbo-jet engine blades 

and other temperature-resistant col 
ponents. Flash, or electric resistance, 
sintering involves the rapid heating 

of metal powder mixtures by direct 
passage of high amperage curren 

with a simultaneous applic tion 0 

high pressure on the die. Details ® 
compact preparation and pre-sintt 

ing processes are given, as well 

the most favorable conditions © 
powder influx, time and pre e 
producing nickel-titantum = <a‘) 
compacts of optimum physi: '! chat 
acteristics. 
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WESTINGHOUSE Laundromat gets a tougher, 
more corrosion-resistant 
primer at much lower cost! 









Laundromat has a baked Epon, 
flow-coated primer formulated by 
Pittsburgh Plate Glass Company. 
Film uniformity calls for only the 







"7. 
prod: f 
where 


lity 1 


0th ¥ briefest scuff sanding before appli- 
ak cation of the white enamel top-coat. 
COX 
ons 0! 
quction 
Py 
oint 
69 The protective finish on a washing front, door, lower front panel, brac- 
en! machine is exposed to severe con- ings, clamps and bottom pan. Some 
Defense ditions during its service life. It must, interior surfaces have Epon primer as 
» Opput for example, withstand abrasion, their only finish. 
ae impact, attack from highly active If you need a protective finish like 
vam alkalies and detergents. this in your paint program, ask your 
cals Per py Westinghouse engineers supplier for Epon resin-based paints SHELL CHEMICAL 
ss for fmeeCOpted a tly i d finish f and enamels. These formulations have 
ess | greatly improve ish for 
blades MLAundromat components, using a excellent adhesion, high resistance to CORPORATION 
nt com new primer based on Epon resin. impact and abrasion; outstanding re- aT 
sistance Applied by flow coating, the primer sistance to moisture, heat and cor- Industry and Agriculture 
heatits MS only one-third the thickness of | rosive atmospheres. 
y ae Previously used primers. Tests have - £ & ae msg eg 
~urrenl bs : , . ew Yor ew Yo 
ie of ~" hed a three-fold improvement Write for the brochure ‘‘Planning a " : sine 
tails of Coating durability under severe to Paint a Pyramid?” on the variety ey * eee * See 
cum Onditions . . . and application costs ete elon il Cleveland + Detroit - Houston 
-e-sinte Ti wes hac, LO Ppp of applications of Epon resins in sur- Les Angeles « Newark + New York 
well 3 €cn materially reduced. face coatings. You may call on our Gam feensteon- «Mt, Loule 
ions é Race ‘romat components receiving sales offices for names of manufac- IN CANADA: 
a ©new pon resin primer are: top, turers who sell Epon resin coatings. Chemical Division, Shell Oil 
1 chat Company of Canada, Limited 
Toronto + Montreal + Vancouver 
for more information, turn to Reader Service Card, Circle No. 455 
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HOW CHACE THERMOSTATIC BIMETAL 
ACTUATES ond CONTROLS 


A Product of Westinghouse Appliance Division CONTROL KNOB ( 


Mansfield, Ohio 
ADJUSTING SCREW 


























TOP SPRING 
The new Cook -N -Fryer BASE ene 

recently announced by SPRING 

Westinghouse, demon- 

strates another typical use 

of Chace Thermostatic Bi- CERIN PRN 


metal for actuating and BIMETAL 


controlling cooking appliances. The thermostat is the 
well-known Unitherm, variations of which are used in 
a number of Westinghouse Appliances. 

The operating principle is reliable and time-proven. The 
control knob is mounted on the hexagonal shaft in a 
horizontal position. When the knob is set to the desired 
temperature, the thermostat top spring is a fixed dis- 
tance from the bimetcl pin. As the appliance heats, 
the bimetal element deflects upward until the ceramic 
pin engages the top spring and opens the circuit. Cooling 
then begins, the thermostat re-closes and once again 
the appliance begins to heat. It is this successive heating 
and cooling of the thermostat and the subsequent open- 
ing and closing of the appliance heating circuit that 
maintains the Westinghouse Cook-N-Fryer at the proper 
cooking temperature. 

Manufacturers of heat responsive devices all over the 
country are specifying Chace Thermostatic Bimetal for 
control, indication and protection of costly equipment. 
We furnish our 29 types in strip, random length rolls or 
in completely fabricated elements or assemblies to your 
specification. Write today for your copy of ‘Successful 
Applications of Chace Thermostatic Bimetal'’, a hand- 
book of engineering data. Or call on our application 
engineers before proceeding with your new design. 


W. M. CHACE CO. 


Theunodstalic Bimetal 


1615 BEARD AVE., DETROIT 9, MICH. 





For more information, turn to Reader Service Card, Circle No. 431 
















News of Engineers 








Ellison L. Hazard 
named general manager, North 
ern district, Eastern Metal | 
tinental Can Co. 


a 


H. Leon Moran has been ap 
pointed new products manager a 
the Mechanical Goods Div.. United 
States Rubber Co. 


W. D. Holland has been name 
manager of manufacturing for the 


Plastics and Resins Div., American 
Cyanamid Co. 


Chester J. Noonan, vice pres 
dent, United States Rubber Co.. has 
been appointed to the newly-created 
position of executive general man 
ger of the Footwear and Gener; 
Products Div. and the Mechani 
Goods Div. 


Warren H. Brand has _ bees 
named director of engineering ani 
research, Conoflow Corp. 


Frank R. Grote Jr., assistant 
the superintendent of manufacture 
in American Can Co.'s Central D 
office, has been named superintenden' 
of the firm’s new Denver plant 


S. H. Newburn has been 4 
pointed president of Air Reduction 
Canada Ltd. 





Austin E. Fribance has been 
named chief engineer of the Roches 
ter Manufacturing Co. and in thal 
capacity will have charge of produc 
design, and of research and devel: 
cpment. 


Stanley C. Amren has joie 
Cleveland Welding Co., subsidiay 
of American Machine & Found 
Co., as vice president and gener 
manager. 


S. K. Derderian has been sf 
pointed general manager of Met 
Hydrides, Inc. 


Fenmore E. Dunn has been 4? 
pointed general manager of Worth: 
ington Corp’s reorganized Vert ; 
Turbine Pump Div. 

Ernest E. George, manage! ° 
design and application enginectit: 
Carboloy Dept. of Genera! Electr 
Co., has been named manage © 
magnetic products engineering. 








(Continued on page 18 
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another ROGERS innovation 








) 
1 East 
Co 
“1 ip 
er: fi 
Uni 
a “Tepee’’ test of paper-base 
ALC 
ae te laminates, with ten-inch flame 
nerican applied for two minutes. | 
At left, standard grade continued | 
s, * to burn after flame was removed. 
Cres It was completely destroyed. At 
Nat right, flame-resistant Rogers grade 
— extinguished itself in less than 
1an ‘ : 
eight seconds and retained most | 
; of its structural strength. 
.) be 
ng al | 
stant 
ufacture | 
ral D 
iad BY WORK-HORSE, We mean our paper-base laminates, which are now available 
at with exceptional flame-resistant qualities. The main purpose of these materials 
is to reduce costs in applications that now require glass-base laminates. 
oa WORK -HORSE We have also added flame-retardant properties of our DUROID 800, a 
~ GUC I » ° ° . ° . > ° ‘ 
fibrous insulating material, listed by Underwriters’ Laboratories as suitable 
MATERIALS for the sole support of current carrying parts. DUROID 800 is also self- 
. - extinguishing, but will not withstand as severe burning as our flame-resistant 
at : MADE FLAME- laminates. 
produc Since industry-wide specifications for flame-resistant or flame-retardant 
4 devel: RESISTANT materials do not exist, each of these Rogers materials should be assessed in 
terms of your application. Complete data are available, and we will be glad 
‘ine to supply samples for your own testing purposes. 
i . , . , z 
ibsidian Please write Dept. M, Rogers Corporation, Rogers, Connecticut. 
sidiat * 
Foundry : 
genera ’ 
een ap : “a ’ : ” : 7 
f Met INFORMATION WITH A LIGHT TOUCH . . . Please write for ‘‘Here’s Rogers Again.” It will : 
— help you appraise our company’s place in your plans — at seconds-per-page speed. H 
een ap RKEINEFEORCEI] ('H ] TTC ‘A I a 
been i af NEU id iD id KEMICALS 
Vertia . Rogers specializes in combining fibers and chemicals to produce Fiberloys that meet e 
special material requirements. We welcome problems that existing materials can't solve. ‘ 
ie ROGERS CORPORATION ss: 
’ neering , o 
| ; é tr . 
af | ROGERS, CONNECTICUT : 
nager ™ 
ng. 
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Announcement 


THE CONNECTICUT HARD RUBBER COMPANY 
IS PROUD TO ANNOUNCE COMMERCIAL 
PRODUCTION OF ITS NEWEST DEVELOPMENT. . 


HIGH STRENGTH, HIGH TEAR RESISTANCE 


SILICONE RUBBER 


® * 


COHRastic¢ h-T 


Silicone Rubber now comes of age ! 





Cohrlastic HT combines the mechanical properties associated 
with other synthetic rubbers with the excellent temperature and 


electrical characteristics of the silicones. 


This development, made by our chemists and engineers, is so 
outstanding that many users of rubber will wish to investigat> 
its application to their specific problems. The properties now avail- 
able in COHRIastic HT are: 


HIGH TENSILE STRENGTH — xp fo 2,000 pounds 

HIGH TEAR RESISTANCE — equal to most rubber compounds 
HIGH ELONGATION up to 600 percent 

EXTREME LOW TEMPERATURE RESISTANCE 

RESISTANCE TO MANY CHEMICALS AND SOLUTIONS 
EXCELLENT ELECTRICAL PROPERTIES 


EXCELLENT OZONE AND OXIDATION RESISTANCE 


FURTHER DETAILS ON REQUEST — WRITE TO 





HARD RUBBER COMPANY 
419 EAST STREET, NEW HAVEN, CONNECTICUT 


@Trade-mark registered 


*Patents applied for 
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news of | ENGINEERS 





Dr. William T. Cave has been 
pramoted to the position of group 
leader in the Chemical Research 
Dept., Monsanto Chemical Co 
Research and Engineering D1\ 


Grahg@™ B. Brown has _ been 
named works manager of Tube Re 
ducing Corp. Before joining the 
company in 1951, Mr. Brown was 
employed during the critical period 
1948-51 as Iron and Steel Advisor 
to the Munitions Board, and Chief 
of the Ofhce of the Materials Re 
quirements Board, Ofhce of the 
Secretary of Defense. 


Robert S. Price has been ap- 
pointed general manager of the 
Plagtics Div., Seiberling Rubber Co. 
Béfore joining the company, Mr. 
Price was general manager of the 
B.F. Goodrich Co.’s Plastics Div. 


James R. Dempsey, electronics 
aeronautical engineer, has been 
named program” director of one of 
Convair's guided missile projects. 


C. P. Boutte, chief engineer at 
Shell Chemical Co.'s ammonia plant 
in Ventura has been named chief 
engineer at Norco. G. A. Daniels, 
senior engineer at Ventura, will 
succeed Mr. Boutte. 


Nolan E. McDonald, formerly 
technical assistant to the chief en 
gineer of Reynolds Metals Co., has 
been named to head the new Impact 
Extrusion Dept., Magnesium Co. of 
America. 


Semon H. Stupakoff, formerly 
president of Stupakoft Ceramic and 
Manufacturing Co., was elected vice 
president of the Carborundum Co. 
As vice president of the company, 
Mr. Stupakoff will continue to di- 
rect the activities of the Stupakoft 
Div. of Caborundum. 


Robert W. Kerr, formerly deputy 
group executive of American Machine 
& Foundry Co.'s General Products 
Group, has been named a divisional 
vice president and group executive of 
AMF’s General Products Group. 


Harry S. Brenner has been ap- 
pointed director of engineering for 
the Olympic Screw & Rivet Corp. 

Donald B. Benedict has been 
named works manager of Carbide 
and Carbon Chemicals Co., a Divi- 
sion of Union Carbide and Carbon 
Corp. 


Stanley W. Lovejoy has been 
appointed to the position of manager, 


MATERIALS & METHODS 
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news of | ENGINEERS: 





utting tool research, Pratt & Whit 
ney, Division Niles-Bement-Pond Co. 


Carey H. Brown, manager of 
ngineering and manufacturing ser- 
ice at Kodak Part, Eastman Kodak 
o., has announced his retirement 
ifter twenty years with the company. 
Mr. Brown expects to spend much 
f his time in the next year with the 
ask Force on Water Resources and 
Power for the Hoover Commission. 


Joseph F. Chalupa has been ap- 
pointed assistant works manager of 
the Aviation Gas Turbine Div.. 
Westinghouse Electric Corp. 


Norman J. Cyphers has_ been 
named director of research and de- 
velopment of Boston Woven Hose 
& Rubber Co. Prior to his appoint- 
ment Mr. Cyphers had been vice 
president and technical director of 
Acme-Hamilton Manufacturing Co. 


T. C. Gray has been elected vice 
president in charge of engineering, 
Pullman-Standard Car Manufactur- 
ing Co. 


H. W. Hundley, manager of 
National Lead Co.’s_ Cincinnati 
Branch since 1943, has retired after 
17 years with the company. S. R. 
Hollingsworth becomes manager of 
the Metal Div. of the branch; C. J. 
Surman, manager of the Paint Div., 
and W. W. Howard, manager, Pig- 
ments Div. 


Leo A. Schmidt, specialist in fluid 
dynamics, has been named supervisor 
of the Aerodynamics and Compres- 
sible Flow Section, Propulsion and 
Structural Research Dept., Armour 
Research Foundation, Illinois Insti- 
tute of Technology. 


Reid W. Malcolm, Jr. has been 
appointed director of research and 
development of the R.M. Hollings- 
head Corp. 


Clyde M. Adams, secretary of 
the Bohn Aluminum & Brass Corp., 
has been appointed director of the 
\luminum and Magnesium Div., 
Business and Defense Services Ad- 
ministration of the Dept. of Com- 
merce. 

Allyn E. Harper has been ap 
vointed chief of the Mechanical En- 
neering Div., E. J. Longyear Co. 

Joseph Mihalyi, superintendent of 
pecial development at Camera 
Vorks, Eastman Kodak Co., has 
nnounced his retirement after more 
han thirty years of service. 


(News of Companies on page 184) 
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MUELLER BRASS CO. forgings” 
contribute to the efficiency of 
this modern waste disposal unit 


“MUELLER BRASS CO. facilities include: 
designing, die-making, forging, tooling, 
machining, polishing, plating and assembly 





Three Mueller Brass Co. forgings play an im- 
portant part in the fine operating perform- 
ance of this modern waste disposal unit made 
by the Eureka-Williams Co., Division of the 
Henney Motor Co., Inc. This unit does a 
speedy and thoroughly effective job of pul- 
verizing garbage and has made life easier 
for American housewives. The impeller dis- 
poser that chops up the waste food in the 
disposal unit, the disposer cover and the sink 
mounting flange are all forged by the 
Mueller Brass Co. This is another outstanding 
instance where Mueller Brass Co. forgings 
have improved product performance and cut 
costs. High quality forgings can be produced 
from standard and special brass, bronze and 
aluminum alloys. And in addition, the Mueller 
Brass Co. offers complete service ranging 
from product design to finished part... 
Write today for complete information and 
new 32 page forgings handbook. 


1. Sink mounting flange, forged, 
machined, nickel and chrome 
plated by Mueller Brass Co, 


2. Machined and finished dis- 
poser cover forging. 


3. Cutting side of impeller dis- 
poser forged from 600 series 
bearing bronze. 


4, Reverse side of impeller dis- 
poser, 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 




































news of | COMPANIES 


E. I. du Pont de Nemours & Co., 
Inc. will build a new research la 
boratory for its Film Dept. at its 
Experimental Station. The labora- 
tory, representing an investment ol 
$1,275,000, is scheduled for com 


pletion by the end of 1955 
















Bigelow - Sanford Carpet Co., 
Inc. has acquired the assets of Le- 
Conte Plastics Co., Inc., Farming- 
dale, N.Y. The LeConte Co. will 
become a division of Bigelow-San- 
ford’s Special Products Div. Charles 
LeConte has been named general 
manager of Bigelow-Sanford’s rein- 
forced plastics operations. 


Arthur D. Little, Inc. has ac- 
quired the Research and Develop- 
ment Division and Laboratories of 
the Merrill Co., a metallurgy and 

és engineering firm in San Francisco. 









when your 











customers 















































- The Technical Div. of Tracerlab, 
Inc., 1s sponsoring a Symposium on 


the Applications of Radioactivity in 
ro UJ ( the Rubber and Plastics Industries to 
be held in Boston at the Sheraton- 
Plaza Hotel. Oct. 6-8. 
Peter A. Frasse and Co., Inc., 


has announced its new appointment 
as a distributor of aluminum for the 
eee Reynolds Metals Co. 


Laclede Steel Co. recently held 
a three-day open house at its Alton, 







Show them the smoothly rounded contours of [l]., plant where more than 20,000 
a Hackney Deep Drawn Part. Explain that the persons received a first-hand view of 
deep drawing process produces extra smooth steel-making operations. 

surfaces—that minimum seam area results National Lead Co. has been s¢ 


from this type of design. 

These are some of the attractive features 
which other manufacturers have beer able to 
design into their products by replacing a cast, 
forged or welded pipe part with a Hackney 
Deep Drawn Shape or Shell. If you are 
redesigning for better appearance, these 
Hackney features may help you. 


lected to operate the U.S. Atomik 
Energy Commission's Raw Materials 
Development Laboratory at Win- 
chester, Mass., which has been oper- 
ated by the American Cyanamid Co. 
under Commission contract since 
1OS1. 





Wheeling Steel Corp. will con- 
struct a second continous galvanizing 
line for the production of galvanized 
sheets and strip. This line, to be 


In addition, Hackney Parts may increase product value 
through one or more of the following advantages: 


Lower unit cost built at an estimated cost of 

Greater strength—Extra durability | $4,000,000, will be located at the 

Lower over-all weight—Closer tolerances company’s Martins Ferry factory in 
In sizes from one quart up to 150 gallons. Ohio. 

Write today fer additional information. Interchemical Corp. has an- 


‘PRESSED STEEL TANK COMPANY nounced the establishment of a 


Product Application Engineering 





Manufacturer of Hackney Products Dept. to he headed by EL. Wurz- i 

1442 South 66th St., Milwaukee 14 burg Jr. ? 

52 Vanderbilt Avenue, Room 2019, New York 17 ? 3. 

241 Hanna Bidg., Cleveland 15 Reynolds Metals Co. has an- ¥ 

Hc 936 W. Peachtree St., N. W., Room 111, Atlanta 3 nounced a $2,585,000 program to 2 
Hackney 208 5. LaSalle St., Room 788, Chicago 4 expand and modernize aluminum en 


9 Idg., A | fd : Kant 
18 “ak a ex Yi lag 11, Me. sheet mill facilities at Sheffield, Ala. 


ae: 


Pi Electronics Corp. has 
DOWNINGTOWN IRON WORKS, INC., DIVISION wnttonced ax hiddad © eae 


" 136 Wallace Ave., Downingtown, Pennsylvania to its plant. 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS (News of Societies on page 186) 
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news of | SOCIETIES 


The Malleable Founders’ So- 
ciety presented the 1954 award for 
































outstanding service to the malleable 
iron castings industry to John A 
Wagner, president, Wagner Malle 
ible Iron Co. The award is pr 
sented annually in memory of Charles 
H. McCrea, former president of the 
National Malleable and Steel Cast 
Ings Co. of Cleveland. 


The Society of the Plastics In- 
dustry, Inc. re-elected John J. 
O'Connell, president, Consolidated 
Molded Products Corp., as its presi- 
dent. 





The American Society for Test- 
ing Materials elected the following 
officers at its recent meeting: Nor- 





man L. Mochel, manager, Metallur- 3 
gical Engineering, Westinghouse ; 


Electric Corp., president and Ru- 
dolph A. Schatzel, vice president and 
director of engineering, Rome Cable 
iy F bk L T E K 5 Corp., vice president. Authors of 
y outstanding technical papers pub- 

lished by the Society received awards 

: . at the meeting. The Charles B. Dud- 

ley Medal went to Clyde E. Work 

W | | qd O | t a cei and Thomas J. Dolan, assistant pro- 

: fessor and research professor, respec- 
tively, University of Illinois, for their 









































Filters paper, The Influence of Strain-Rate 
Auto parts and Temperature on the Strength 
Washers and Ductility of Mild Steel in Tor- 
Noise dampeners sion’. The C. A. Hogentogler Award 
Wicks was received by A. A. Wagner, ma 
Packings terials engineer, Bureau of Reclama 
Liners tion, for his paper, Lateral Load 

Tests on Piles for Design Informa 


Electrical appliances 


tion’. The Richard L. Templin 
Aircraft parts Award was presented to E. T. Wes 
Shock absorbers sel and R. D. Ollman, metallurgical 
Vibration controls and Ceramic Dept., Westinghouse 
Electric Corp., for their paper, “Ap- 

LOPS SOLD DDD ELD D DDD DDD DO ooe paratus for Tension Testing at Sub 
( Your product goes here) atmospheric Temperatures”. The 


Sam Tour Award was received by 
John T. Richards, chief engineer, 


Resiliency that permits constant Penn Precision Products, Inc. for his 

spring-back to original shape . . . and peper, “The Corrosion of Beryllium 

good absorptive characteristics . . . are just Copver Strip in Sea Water and Ma- 
two of the many properties you can get in rine Atmospheres’. 


Felt made by Felters. 


If you have a problem that could be solved 
by a soft, porous material, or by a hard, dense 
material — your answer could well be a 

Felt made by Felters. 


The Cleveland Engineering So- 
ciety has reelected Ralph R. West, 
president of West Steel Casting Co., 
as its president for a second term. 





The ‘‘Felters Design Book’’ describes several The Malleable Founders Society, 
usual and unusual uses for Felt. Drop usa at its annual meeting, elected Charles 
line and we will send you a copy. E. Brust, president, Eastern Malle- 


able Iron Co., as its president for the 
coming year. Carl L. Liebau, execu- 


HEARD ABOUT UNISORB® — THE MODERN MACHINERY MOUNTING? tive president and general manager, 


Federal: Malleable Co., was elected 
ice -sident. 
The FELTERS Company ta seh . Re / 
220 ‘South Street, Boston 11, Mass. ( Pasar eee oe EARS SEM 


For more information, turn to Reader Service Card, Circle No. 414 For more information, Circle No. 417 > 


186 MATERIALS & METHODS 





Shelby and Sweeney 
{ Tame a tough nut 


@ The Sweeney POWERENCH is a rugged nut turning tool 
specifically designed with geared action for tightening or 
loosening the nuts on dual wheels, aircraft propeller shafts, 
diesel engine cylinder heads, railroad locomotives, and for 
countless other heavy-duty applications. 





Super tough equipment calls for super strong materials. 
That’s why Shelby Seamless Mechanical Tubing—in sizes 
from 114 in. O.D. to 5% in. O.D.—is used in the manufacture 
of POWERENCH assemblies. The great strength, complete uni- 
formity, and extreme dimensional accuracy of Shelby Seam- 
less make it the ideal mechanical tubing for the fabrication 
of such heavy-duty materials. Moreover, it is safe and work- 
able—possessing excellent machining and superior welding 
properties. 











Produced to exacting standards by the world’s largest 
manufacturer of tubular steel products, Shelby Seamless 
Mechanical Tubing is available in a wide range of diameters, 
wall thicknesses, various shapes and steel analyses. Call on 
our engineers for recommendations. They will be glad to 
make a study of your particular requirements and help you 
apply Shelby Seamless to your specifications. 





NATIONAL TUBE DIVISION 
UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 





All Shelby Seamless Tubing 
is pierced from solid billets 
of uniform steel. This is the 
one manufacturing method 
that assures absolute uniform 
wall strength. 


2 


USS SHELBY SEAMLESS MECHANICAL TUBING (C3) 


N 1 & & s + At 6S > 18 & tf 


4-1226 





At last! 
Printed Circuit 
Tube Sockets that 


made of 


MYCALEX® 410 
glass-bonded mica 


LOSS FACTOR .014 at 1 mc/s 
POWER FACTOR .0015 at 1 mc/s 
HIGH DIELECTRIC STRENGTH 
NO CARBONIZATION 

ZERO COLD FLOW 

IMMUNE TO FUNGUS 


MY CALEX eldlalicie alge itm ivlel-mele 4-115 
effectively eliminate broken or loose 
folalal-1etllelarmislolmelcelialolai NMectiUli Miceli 
Ul olemiariclailelamelalemesiiulel Ze] MSalela Melale 
vibration. An exclusive MYCALEX con- 
olen mel-ttle lam ol-1duiK Mem lectin ie mul-vaslelae 
Teel eticoleslil-lamlameeolallaleailoamiiiame! 
ollo(<iacle Mm eelalalcienilelamm MalsMuil-lelslelallece] 
attachment safeguards against stress 
at all times, insures the permanence 
of the soldered connection between 
eldlalicle mm eli gell]| Mike lale ME Tolel 4-1 Mi elelal(olenp 
Licelelol(-srolil- Meal claiihiiclal am tolaliola ce 
costly repairs are thus eliminated. 


Application of these sockets to your printed 
eal gel imecelsie)el-1-10 Mm o)dele lial ilolsmma-lelial-ma-li-la te 
Tulelgeh,om ol-1alelaulelila em melmilaliolgulolilelimee|i mel 


write J. H. DuBois, Vice President-Enaineer- 





ing, at Clifton, N. J., address below. 


NOTE: MYCALEX 410 glass-bonded mic« 


foram => dele ihZ-MelgultilelilelsmelmelileMuleliltiic 
only by the Mycalex 


Corporation of 


America. It meets all SINCE 1919 


the requirements for 
Grade L-4B under 
Joint Army-Navy THE INSULATOR 


NJelstalilaelileliwee nc 


1-10. 








MYCALEX TUBE SOCKET CORPORATION 


Under exclusive, license of Mycalex Corporation of America, 


World's largest manufacturer of glass-bonded mica products 
ADDRESS INQUIRIES TO-- 


General Offices and Plant: ERZJ Clifton Bivd., Clifton, N. J. 


a 
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Meetings and Expositions 


SOCIETY OF AUTOMOTIVE ENGI 
NEERS, West Coast meeting. Los 
Angeles. Aug. 16-18, 1954 


AMERICAN SOCIETY OF MECHANI 
CAI ENGINEERS, fall meeting 
Milwaukee. Sept 


META POWDEI 
ting Hot 


Ki &. 1954 





SOCIETY OF AUTOMOTIVE ENGI 
JEERS, national tractor meeting 
and production — foru Mi: 
waukee. Sept. 13-1 1954 


INSTRUMENT SOCIETY OF AMERICA, 
international instrument congress 
and exposition. Philadelphia 
sept. 13-20, 1954 


AMERICAN SOCIETY OF MECHANI 
CAL ENGINEERS, INSTRUMENTS 
AND REGULATORS Div. AND IN- 
STRUMENT SOCIETY OF AMERICA, 
exhibit and joint conference 
Philadelphia. Sept. 13-24, 1954. 


SOCIETY FOR EXPERIMENTAI 
STRESS ANALYSIS, annual meet 
) 


ing. Philadelphia. Sept. 21.23 
1954 


STEEI FOUNDERS SOCIETY Ol! 
AMERICA, fall meeting. Whit 
Sulphur Springs, W. Va. Sept 
7-28, 1954 


ASSOCIATION OF IRON AND STEEI 
ENGINEERS, Iron and Steel Ex- 
position and annual convention. 
Cleveland. Sept. 28-QOct. 1 
1954. 


, 


PORCELAIN ENAMEL __ INSTITUTE, 
annual meeting. White Sulphur 
Springs, W. Va. Sept. 29 - Oct 
1, 1954 


STANDARDS ENGINEERS SOCIETY 
annual meeting. Atlantic City. 
Oct. 1-2, 1954. 


ELECTROCHEMICAL SOcIETY, fall 
meeting Boston Oct an JF 1954 


SOCIETY OF AUTOMOTIVE. ENGI 
NEERS, national aeronautics meet 
ing, aircraft production forum 
and aircraft engineering display 
Los Angeles Oct. 5-9, 1954 


J 

NATIONAL FOUNDRY ASSOCIATION, a _ 
annual meeting. Chicago. Ot. ‘24 
6-8, 1954. in 
A 


AMERICAN GAS ASSOCIATION an 
nual convention. Atlantic City. 
Oct. 11-14, 1954. 


AMERICAN INSTITUTE OF ELEC 
TRICAL ENGINEERS, fall meeting 
Chicago. Oct. 11-15, 1954. 


NATIONAL ASSOCIATION OF Cor- 
ROSION ENGINEERS, south central 
regional meeting. Dallas. Oct. 
12-15, 1954. 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, national transportation 
meeting. Boston. Ort. 18-20 
1954. 


Basic Materials Conference and Ex- 
position. Philadelphia. June 12- 
16, 1955. 


For more information, Circle No. 468 > 
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for everything 
the kitchen 
sink 





- 


SINK RIMS are an excellent example of Superior 
Stainless in service—all the way from initial 
ease of fabrication, through simplicity of instal- 
lation, to life-long durability on the job. Rims of 


CORPORATION 
CARNEGIE, PENNSYLVANIA 











Close Tolerances... 
without Machining 









This finished piece used to be made on an automatic screw 
machine with the long, narrow diameter section turned to 


.100 +.003 and a necessary sharp shoulder. 


Torrington’s swaging experts suggested starting with this 
simple screw machine blank (to retain the required shoulder). 


© 


Result after one rotary swage—an improved finished piece, 
to a tolerance of =.001. 














THE TORRINGTON COMPANY 


Swager Department 
660 North Street, Torrington, Conn. 
Makers of Torrington Needle Bearings 


























Why not write for our informative 
booklet on swaging that includes complete 
descriptions of Torrington Rotary 
Swagers. It may show you how you can 
achieve a ‘‘swaging success story”’ 

in your own plant. 


See what savings you 
can make by swaging 


1. Saving in material—swaging uses nearly 
all the metal. 


2. Saving in time—swaging is fast. 


3. Saving in labor—unskilled labor can 
run a swager. 


4, Saving in machining—swaging produces 
finishes accurate to +.001. 


5, Saving in finishing operations—swaging 
produces high finish, better hardness and 
resiliency. 












ROTARY 


ORRINGTON 72°" 
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News Digest 


Tinplate Substitutes ... 





continued from page 13 


of the first alternates for tin plate. 
Large quantities were produced dur 
ing the tin shortage during World 
War II, but the production of treated 
steel was discontinued when tin be- 
came more available. New interest in 
substitute material has resulted in a 
reinvestigation of methods for con- 
tinuously treating coils of steel. Re- 
sults have been encouraging and 
current attempts are aimed toward 
cost reduction so that the plate may 
better compete with other sheet met- 
als. Chemically treated plate should 
be applicable to ends of cans for low 
acid foods and also for bodies if 
side closure methods can be devised. 
Adhesive bonding for side closure 
should make it possible to employ 
the plate in cans for a number of 
products which do not require proc- 
essing. 


Aluminum 


“Aluminum has properties that 
are both attractive and unattractive 
to the can maker,’’ Dr. Lueck stated. 
“The fact that gage for gage alu- 
minum is only 36% as heavy as tin 
plate is advantageous. The relative 
softness of pure aluminum is one of 
its greatest disadvantages. The can 
manufacturers working with alumi- 
num must take into consideration 
composition and temper as well as 
gage, in tailoring a can to given re- 
quirements.” 

Considerable information is avail- 
able on the use of aluminum con- 
tainers, as they are widely used in 
Europe, and have been made up in 
experimental packs in this country. 

Aluminum coated steel holds some 
promise as a can material, but proc- 
esses are still only approaching the 
pilot plant stage. Target is to apply 
enough of the less expensive alumi- 
num to provide about the same rust 
resistance as does tin when applied 
at a quarter pound per base box, a 
tin coating which performs well un- 
der domestic canning and food dis- 
tribution conditions. 


Zinc and Nickel 


Although nickel and zinc coatings 
have Seen under consideration for 
a long time as alternated to tin, 
neither is expected to find great ac- 
ceptance. Both would be limited to 
specific classes of products, and stra- 
tegic importance of nickel would 
make it almost as unavailable as tin 
in the event of an emergency. 


(More News on page 192) 
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i use ca parabl 1 : s 
and processors of the materia 
Therefore, we as manufacturers and processors of plastic materials reaffirm our adherence 
to the principles upon which the healthy growth of a great industry depends and undertake to 
: ; a | 
|. Understand thoroughly the propertie and limitation ft all plastic materia 


handled by u 
| is of | | Mf saidecctetal and ti factonine and 
ll. Apply the correct plastic materials to all industrial end uses, Gesif g and 


engineering them for maximum value, performance and safety 


, 
Ill. Use great care to select the correct plastic materials for all consumer item 


designing and engineering them to insure v alue Satistaction, safety and pleasure 


to all user 
IV. Sell plastic materials, and all industrial and consumer items made therefrom, 
on the merits of the materials, applications and design, and free of extravagant 


insupportable claims 
jah] 1 
All to the end that plastic materials already available, and others that may come, will 
bring to industry and public alike all the benefits, economies and satist inherent in these 


versatile engineering and construction materia 


Accepted 


Manufacturing Chemists’ Association, In The y of Plastics Engineers, ! The “tlas Mineral Products Co. 


< es yy > 
Woot. ¢ drilx , Vier W. Ke hg 
The Soc of the Plastic Just F f . y 
| 7 )’ fv g Prevent V AT hi b (ayy SL \ S. Wa, 
an ebeeal, StAwat ful Raygond B. Seymtoyr, President 
{ / 
Propriet M A ns 
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We firmly believe that the practice of these principles which 
are completely in accord with the ATLAS POLICY will minimize 
misapplication of Plastic Materials of Construction. 

Customers should have confidence in firms complying with these 


principles, 


Based on over sixty years adherence to this policy, ATLAS will 
continue to do all within its power to: Understand thoroughly, 
Apply correctly, Select carefully, and Sell on merit, all plastic 


materials for corrosion-proof construction thar it produces. 


PLASTIC 


CEMENTS e COATINGS 
RIGID FABRICATIONS e PIPE 
LININGS e FOAMS 


ATLAS 
MINERAL 
PRODUCTS CO. 


MERTZTOWN, PENNSYLVANIA 





PLASTIC MATERIALS FOR CORROSION-PROOF CONSTRUCTION 
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poration has built three huge new 
installations to temper the synthetic 
fiber. 

Ordinary nylon tends to stretch 
uncontrollably at temperature and 
results in carcass growth and poor ad- 
hesion with rubber, but nylon treated 
chemically and stretched under con 
trolled temperature and time loses its 
bad elongation characteristics without 
losing the advantages of strength, 
lightness, and heat and fatigue re- 
sistance. 

In order to translate laboratory 
procedures for tempering nylon into 
practical continuous process tech- 
niques, Goodyear has built three 





Use 


THIS PHOTO shows radium being used 

to take a radium-radiograph of a weld. 
Placing the radium centrally in the pipe | 
and the film on the outside (held in 





place by white tape) permits radiograph- fa ar Rants 6. ; ; . 

ing the entire circumferential weld with Nylon Tire Cord Fabric is fed wens huge stretching machines which keep 

one exposure. stretching machine at the beginning over a third of a mile of nylon cord 
of toughening process. fabric in tension at one time. The 


nylon ‘‘sets’’ during the process at its 
1 point of maximum strength and re- 
Tempered Nylon siliency. 


Tires made with the tempered 


Facilities Completed nylon cord are claimed to have more 


fo r the to U g a ; . heat resistance, less tire growth and ! 
“Stretchless” nylon has proved to " 


tread cracking, and higher bruise re- 
be such a good tire cord material that sistance. 


weld inspection | the Goodyear Tire and Rubber Cor- (More News on page 194) 
iobs 


because radium-radio- 





Clean 


graphing equipment is | ha rden Th 
1. Portable even 2 

2. Easily handled wi 
3. No training needed to smallest th 
tre 


operate 


4. Economical pa rts 


For the same reasons that radium-radiog- Stl ; —»t ihe J L 

raphy has won nearly universal accepl- & .F Us 

ance in steel foundries throughout the the Al 
we, & te Be : 

sone ingen & olin eae SHAKER HEARTH with AUTOMATIC QUENCH ‘ 


No capital investment is required to have | th 

















radium-radiography available for the in- Wena | _— id f i | 
caniiion ak ailie beaten tee canteen You can clean harden a wide range of small parts econom- 
aut te emia te eaeek aa pny | a Samples ically — even the smallest, because muffle surface is smooth | a 
rocessed Free instead of grilled. There are no openings for small parts | 
Write today for case histories and addi- | Demonstration is more con- to clog or drop thru. Heat and atmosphere are conserved be 
ene) ietesmation. oll than’ sac tear oak because muffle which carries work never leaves the fur- | al 
she $ & W Shaker Hearth nace. Discharge is direct to automatic quench. Since no pit | th 
o can do your work — hard- is needed for the quench, it may be used on floor level | 
| SS ae where convenient. Air operated, with high degree of vari- ’ 
| send vs small pert someles able feed from slow to fast. Accurate control settings do - 
RA D U M | and specifications. With- not vary, are easily reproduced. Option of oil, water is 
| = = _— you judge quench, or heated salt for martempering and interrupted be 
, quench. Electrical or gas heated. Coolers, filters, pumps er 















as required. Plan on high production at low cost. 


CHEMICAL 


SARGEANT & WILBUR, INC. 

















C O., [ N * | 181 Weeden Street, Pawtucket, R. I. 

b 

= 2 beat = ye N. be Complete Line of Electric and Fuel-Fired Furnaces To Meet Every Industrial Need 
rshall Fie nnex Bldg., Chicago, Ill. | Atmosphere Generators * A o. wm ‘ : rae , : 
3974 Wilshire Bivd., Los Angeles §, Cal. | p nerators * Ammonia Dissociators * Gas Conditioning Equipment 


For more information, Circle No. 389 For more information, turn to Reader Service Card, Circle No. 405 







192 MATERIALS & METHOD 





ee PMR 


PETS 1A NE 

















BEAT THE HIGH COST OF MERCURY! 


Thorough Mercury cleaning with the MERCURY OXIFIER 
and GOLD ADHESION FILTER 


H-22650 


PRINCIPLE OF THE OXIFIERS 


The Oxifier acts in two ways to oxidize base metals. Paddles, devel- 
oped for the work and driven by motor, (1) produce a copious spray 
and subject the resulting fine mercury droplets to repeated contact 
with air; and (2) break up oxide skins, and carry them under and 
through the mercury mass until oxidation is complete. After this 
treatment nothing oxidizable remains in the mercury. 


PRINCIPLE OF THE GOLD-ADHESION FILTERS 


Action of the Filter is not that of straining through small holes—the 
usual understanding of “filtering”—but the principle of decanting. 
All foreign substances—the oxidized precipitates formed by the 
Oxifier, water, oil, etc.—float on mercury, leaving the central body 
clean. The filter draws from this clean central body and decants 
through a large aperture in the bottom. 


Mercury does not “wet” the sides of a container, and contaminants 
work down between mercury and sides and would flow through the 
bottom aperture, except for the gold seal. This is a ring of gold 
alloy surrounding the aperture and since gold is wet by mercury 
the adhesion between the two elements forms a positive seal through 
which contaminants cannot pass. Exacting tests show this gold- 
adhesion principle to be completely effective; removal of impurities 
is not partial as with chamois skin, seepage through porous mem- 
bers, etc. Mercury emerges in a bright, lively stream, bone-dry and 
entirely free of acid or oil film. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO. ig 
CLEVELAND 6, OHIO : 






H-22651-10 








H-22650-10 





H-22651 





GENERAL LABORATORY SET 


H-22650—25-lb. Oxifier—Cleans 100 Ibs. a day in 25-lb. batches. Oxi- 
dizes dissolved base metals. Height 17/2”; table space 16” x 10”; weight 
63 Ibs.; Motor 1/12 HP, 115 V, 60 Cy. A.C.; V-belt drive; switch on motor. 
All exposed parts finished in green and black enamel. Complete, ready to 
$180.00 


CE « cc ee ee % 


H-22651—Type “F” Filter—Eliminates floating impurities; water, oil, 
oxide-dust; but NOT dissolved metals. Height 17”; table space 7” x 7”; 
weight 5% Ibs.; Plastic acid-resistant reservoir holds 25 Ibs.; filters in six 
minutes. Provided with shut-off valve. Cast iron frame finished in green and 
black enamel; other parts stainless steel. Each . . . $50.00 


SMALL SET 


H-22650-10—5-\ib. Oxifier—Cleans 20 Ibs. a day in 5-lb. batches. 
Oxidizes dissolved base metals. Height 7”; table space 9” x 5”; weight 8 
Ibs.; Motor, direct-connected 1/70 HP, 115 V, 60 Cy. A.C., with line switch. 
Cast iron frame, finished in green and black enamel. 

aS a oe ee ee ee eee ee eee 


= $77.50 


H-22651-10—Type "G”" Filter— Eliminates floating impurities; water, 
oil, oxide-dust; but NOT dissolved metals. Height 62”; table space 342” 
dia.; weight 1 Ib., 2 oz.; No reservoir or shut-off valve; mercury can be 
poured through at rate of 5 Ibs. in two minutes. Plastic and stainless 
ee ae ee ee a ee ee $20.00 
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"WYCKOFF. eR 


Cc ay L bh KF a N a oy Hi EK DD — T EE L * Metal press stamps top and eis of 


box from Geon plastic each 10-sec cycle. 
CARBON...ALLOY...LEADED 












V Precision Dimensions Natal Dias 






V Precision Cross Section 






Stamps Plastics 
Vv Pre-finished Surface With a few simple changes, metal 


stampers can get into the plastics 
business, according to the B. F. 
Goodrich Chemical Company. In a 
display at the National Plastics Ex- 








In this age of specialization nothing serves like the highly 

























trained craftsmanship and concentrated experience of the position, the plastics supplier demon- 
specialist. WYCKOFF has specialized in fine quality cold strated how a standard metal stamp- 


ing press could be converted to stamp 


finished steels . . . rounds, squares, hexagons, special shapes, out Gnidhed taxes of rigid ving! 


wide flats and precision shafting. When it comes to cold lastic, with very little capital outlay 
© psast ; E ) 
finished steels in these classifications . . . nothing could required, | 
The outfit demonstrated consisted 
be finer. ok ea eat a ee Ine 
a standard metal stamping press q 
with matched metal dies. Vinyl sheet 
1/20 in. thick was fed from rolls ST 
WYCKOFF STEEL PRODUCTS through a bank of strip heaters, 
Carbon and Alloy Steels which raised its temperature to 260 TC 


275 F. Two sets of rubber rollers 
controlled the movement of the sheet 
through a clutch arrangement which 


Turned and Polished Shafting 
Turned and Ground Shafting 
Wide Flats up to 12” x 2” 








All types of furnace treated Steels fed the sheet intermittently to the | Inge 
press bed. Cycle time was 10 sec and wide 
the excess sheet was cut off during stati 
the molding operation. Finished t 
boxes conformed to the tolerance of . 

> the molds. ' fluid 
e pres: 
Z Fi 
Z. Y C K O F F _ Oxygen Steel Process ail 
STEEL COMPAN | Licensed to U.S. Firm | Poi 

PA Y | | tee 


| Kaiser Engineers Division of 
GENERAL OFFICES: Gateway Center | Henry J. Kaiser Company has ac- 
Pittsburgh 30, Pa. | quired the exclusive rights in the 


: —r il United States for the European oxy 
mraneh Saemey ae Pynnes Cole gen steel-making process. A numbet 


Works: Ambridge, Pa. ® Chicago, Ill. © Newark, N. J. © Putnam, Conn. of European firms are now using this 
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Ingersoll-Rand tells how: 


SS: 





Background photo shows a central station installation of two 
Ingersoll-Rand high pressure, multi-stage boiler feed pumps. 
Barrel forgings like this (inset) are used by I-R for the outer 
casings of all high pressure pumps. 


STEEL FORGINGS HELP GIVE LONG LIFE 
TO HIGH PRESSURE BOILER FEED PUMPS 


Ingersoll-Rand Class CHTA boiler feed pumps are 
widely used in high pressure central power generating 
stations throughout the world. They are double-case 
units, the inner assembly containing the rotor and 
fluid passages and the outer casing providing the 
pressure vessel to enclose this pumping unit. 

For service under high pressures and temperatures, 
Ingersoll-Rand uses steel forgings for the outer 
casing of these boiler feed pumps. Since Standard 
Steel forges these outer barrels from solid billets of 


high carbon steel, they have a close grained, homo- 
geneous structure. That’s a big reason why Ingersoll- 
Rand double-case pumps have established a reputa- 
tion for long, trouble-free service with sustained 
high efficiency. 

Very likely, you can improve your products by 
using Standard Steel barrel forgings, rolled rings, 
flanges or other forgings. Our engineering and metal- 
lurgical departments have helped solve many diverse 
problems. Please write us about yours. 


Standard Steel Works Division 
Burnham (Mifflin County), Pa. o 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. Offices in Principal Cities 
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here S wh at DIE CAST | mew approach to steelmakin 
bining the high tonnage, | 
features of the Bessemer proc 
ZINC ALLOY the high quality of the oper 
furnace, this new oxygen 
( R ( TH READED process promises to be on 
most important steelmaking a 
in the last 50 years. 
FAST With three plants now operating 
in Europe on a commercial basis and 
one plant under constructi 
Canada, the oxygen process is den 
mean tO Ou THUMB NUTS onstratively beyond the pilot plant 
y eae stage and is an accepted addition to 
in terms of a better product, = " 0G ag _ el 
in terms of a more economical product! lhe process 1S relatively sIMpte in 


principle, consisting essentially | 
blowing a jet of high purity oxygen 
upon the surface of a molten pig iron 
bath in a converter vessel. A wide 
range of pig iron analyses can be te. 
fined by this process and the quality 
of the resulting steel is as high and 
CAP NUTS can be as closely controlled as 
open hearth practice. Up to 25 p 
cent of the charge can be scrap meta 
Estimated production tonnages fo 
each converter are 2-l/, to 3 times 
higher per hour than the conven 
tional open hearth furnace. The op 
rene erating costs (exclusive of metallic 
and fixed charges) for each ton of 
steel produced is at least $3 lower 
than similar costs for open heart! 


Every Quality Feature is an Economy 
Feature! @ The plain bright finish does not 
require further surface finishing for most 
applications @ Closer tolerances @ Cleaner 
threads @ Greater dependability, durability 
@ Die-cast uniformity. LOWER PRICED! 


NON-FERROUS @ RUST-PROOF @ 
CORROSION-RESISTANT 


Quick deliveries from stock * Specials to order 
WRITE TODAY FOR SAMPLES, PRICES & BULLETINS 


GRIES REPRODUCER CORP. 


World’s Foremost Producer of Small Die Castings 
153 Beechwood Av., New Rochelle, N. Y. NEw Rochelle 3-8600 








steel. 
i a te | Current estimates place the capita 
NON PRECIOUS ~™% ) cost of an oxygen converter shop at 
SUPPORTING es / —/ : | 50% or less than a comparably siz 
BASE METAL-—— a open hearth shop, depending on size 


; Tee? : location, available facilities, and 
GOOD N =V po ” . | other variable factors. 

: ee ; ; Brassert Oxygen Technik A. G. 1s 

for manufacturers of a Swiss company organized for the 

—— oe mo near development and dissemination f 

? wb adh be operating techniques and designs fo! 


Increasing demand for iaphovatle ubleg for sli world-wide use. Continental wan 
production! Improved can now supply (with ao ma e pean firms who have and will con 
: ting assemblies in any of the noble metals, such as gold tribute operating and design data are 
und Stahlwerke A. G., Linz, Austria 
Westerreichische-Alpine Montange 
sellschaft A. G., Donawitz, Austria 
Mannesmann Huettenwerke A. © 
Huckingen, Duisburg, Germany, 
John Miles & Partners, Ltd., London, 
England; and H. A. Brassert & Com: 
eas ES als ome pany, Berlin-Charlottenburg, Ge" 
The Home of IMPROVED Service many. Dominion Foundry and Stet! 
Rhode Island's largest manufacturer Company of Hamilton, Ontari0 
of Laminated Metals Canada as sole Canadian licensor 0 
. Brassert Oxygen Technik A. G. * 
currently building a commercia! pla! 
which will be in operation leter " 
1954. 


h and rigidity need beac? 


08 Fifth Avenue (More News on page 198 
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THIS you should know 


lan about...ZIRCON PORCELAIN 





1 to , 
Su " ‘ P 

of insulation : 
ygen F ; 
7 
wide 
e re. Zircon porcelain offers a rare 
ality combination of thermal, mechanical 
es 2? and electrical properties in a 
pe ceramic insulating material. 
og It is up to 50% stronger than 
bens ordinary porcelain types—often can be used 
nven in smaller sizes. It has excellent thermal 
er endurance—resists heat shock of soldering 
ol in making a ceramic to metal seal. 
lower High mechanical strength and maximum 
hearth resistance to moisture penetration are 

a among other features which include 
“eg favorable electrical characteristics. 
i. Zircon porcelain is molded and 


al eee S: aT ae shaped into simple and complex shapes 



















e easily and economically thus offering 

G. 1s design flexibility. 

or tne é 
ion | In considering its possibilities for 
- bot ne ght? your products and operation—you can 
Syeom ee | obtain detailed data upon request 
ata ate to our New York City Office. 
Eisen 
Austria; 
ntange 
Austria 
=rmany; <" “ef ae Lyk > wy 9 40) D1 OL Ox eS 
London, ~~ . - 4 Registered U.S. Pat. Of. 
& Com: 
. Ger eae ALLOY MFG. DIVISION 
ad Stee! NATIONAL LEAD COMPANY 
Ontario. Executive and Sales Offices: 
r 111 Broadway, New York City 
ensor 
1. G.I General Offices, Works and Research Laboratories: 
ia! plant Niagara Falls, New York 

Jater 10 
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HOW THE WROUGHT BRASS, 
INDUSTRY CONSERVES METAL 


No industry melting commensurate tonnage* of 
vital metal can quite match the brass mills for conser- 
vation and low melting losses. The savings of metal 
total millions of pounds; clearly the method they use 
is worth noting: 

Virtually all the brass mills in North America use 
the Ajax-Wyatt induction melting furnace, for it has 
the lowest metal losses in the field—less than 1 %— 
with superior temperature control and unapproached 
economy of operation on high production schedules 
such as we have today. 

The accepted melting tool in brass rolling mills 
throughout the world. 





* Upwards of 5 billion pounds annually. | 
AJAX ELECTRIC FURNACE CORP. 


1108 Frankford Avenue *° Philadelphia 25, Pa. 


AJAX iNoucTION MELTING FURNACE 


WYATT 


ASSOCIATE Ajax Eleetrethermle Corporation, Ajax-Northrup High Frequency 
Induetion Furnaces 
COMPANIES: Ajax Electric Company, Inc. The Ajax-Hultgren Electric Salt Bath 
Furnace 
Ajax Engineering Corporation, Ajax-Tama-Wyatt Aleminum Melting 
Induction Furnaces 


STAINLESS ae 


All types and sizes of screw 
(slotted, Phillips, socket, hex 
head), bolts, nuts, washers,, 
rivets, keys and pins 
























*Over 9000 items in stock means immediate de- 
livery from one source 


® New Garden City plant now operating at top 
speed and quality 


@ Unsurpassed facilities for quantity fabrication of 
specials 


@ A staff of seascned engineers always available 
for consultation 


@ Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P25 
MANUFACTURERS SINCE 1929 








SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 
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Plastics Volume to 
Double in 4 Years 


Production of plastics will double 
in four years, reaching 6-billion 
pounds by 1958, John J. O'Connell, 
president of The Society of the Plas 
tics Industry, Inc., predicted at the 
closing of the Sixth National Plastics 
Exposition and Conference. 

Estimated production of plastics 
materials will exceed 3-billion pounds 
this year, he added. This is equiva 
lent to a dollar volume of about $1.5 
billion. 

O’Connell based his prediction on 
the favorable response of industry 
to new plastic materials, fabrication 
techniques, machinery, and applica 
tions developed in the last few years 

In explaining his prediction 
doubled plastics output in four years 
OQ’ Connell likened the plastics indus 
try’s position today to that of the 
steel industry at the turn of the cen. 
tury, when alloys were first introduced 
to make available steels with special 
properties. Thus many new techniques 
were developed and new markets 
opened. Copolymers, roughly com- 
parable to alloys, are now moving 
into the plastics picture. Styren: 
copolymers, utilizing rubber, have 
stimulated the rapid rise in vacuul 
forming, one of the highlights o! 
this week's Exposition. Vacuum 
forming, it was evident at the show 
is moving into a number of fields o! 
plastics application formerly held bj 
conventional molding techniques. |! 
vacuum forming, a softened plast 
sheet is formed into complex shapes 
in a matter of seconds by suction 
over a low-cost die. 

Polyesters used primarily in the 
making of fibrous glass-reinforced 
products like automobile bodies, 
translucent panels, fishing rods, ¢t 
are also moving into new fields 
Many new applications in the form 
of housings, metalworking tools an¢ 
dies, and unglamorous but vital i 
dustrial products attracted strong 
interest. 

Plastics piping, it was evident, | 
rapidly growing in acceptance. On 
of the biggest outlets is in rural iff 
gation. Its resistance to corrosive M™* 
terials has also won it a firm place !" 
the chemical industry. Consume 
will soon have an opportunity to Us 
such pipe in the home. ; 

Machinery developments seo * 


For more information, Circle No 45? ¢ 
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Baldwin’s low-cost 60-H makes testing easy 
for the University of Pittsburgh 


For testing parts of naval aircraft the University of 
Pittsburgh’s Engineering Research Division uses the 
Baldwin 60-H. Also secondary load measuring devices 
such as dial type dynamometers and tension bars with 
SR-4 strain gages are calibrated by this testing machine. 


Pitt chose the Model 60-H for testing economy and 
simplicity. And they’ve found this low-priced, easy to 
Operate machine enables engineering students to do 
most of the test work. Its convenient control system, 
many automatic safety features and simple maintenance 
make testing at Pitt an easy and trouble-free operation. 


‘he Baldwin Model 60-H gives the University of 
Pittsburgh ail these testing benefits. 


1.Simple operation makes it easy for engineering 
idents to do test work. 


TESTING 





2. The machine meets a// requirements at low cost. 


3. Accuracy of load measurements is well within 
laboratory requirements. 


4. Separate frames for loading structure and indicator 
prevent transmission of shock when test specimens 
break. 


5. Scale ranges of 0-12,000 Ibs. and 0-60,000 Ibs. are 
exactly suited to stress ranges of the test work. 


Like the University of Pittsburgh, you can have ail 
these benefits with the Baldwin Model 60-H. You'll 
learn that Baldwin designs testing machines to give 
outstanding performance. For more information about 
the Baldwin Model 60-H and other testing equipment, 
write now to Dept. 2523, Baldwin-Lima-Hamilton 
Corp., Philadelphia 42, Pa. 


HEADQUARTERS 





BALDWIN = LIMA=- HAMILTON 


General Offices: Philadelphia 42, Pa. + Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 





















































BARNABY MFG. CO. of Bridgeport, 
Conn., reports: “Our close proximity to 
salt water has given us problems in rust 
prevention for many years. We have 
experimented with many black oxide 
finishes but none has proven as success- 
ful, safe, and inexpensive as DU-LITE— 
our tools have better sales appeal—our 
volume has been on the increase ever 
since we started using this modern, 
progressive oxide finish.” 


Depend on Du-Lite, the metal-finishing 
specialists, for the most efficient and 
economical cleaners, black oxide fin- 
ishes and phosphate coatings. Write for 
full details on: 

Du-Lite Black Oxide for Steel. 

3-0 Black Oxide for stainless steel ond 

malleable iron. 

SD Compound for removing occluded salts. 

Phosteel and Phospray for phosphatizing 

steel, iron or zinc. 

Du-Lite Non-Acid Black Oxide for copper 

ond copper alloys. 

Dynakleen for bright cleaning all metals. 

Kwikseal and Proctoil water displacing oils. 


Or send us samples of parts and we will 
process them for your approval. 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 
Send more information on Du-Llite....+++s++5 O 
Send information on metal finishing products... 0 
Hove your representative call. ....seeecees a) 
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Du-Lite 


METAL FINISHING SPECIALISTS 










For more information, Circle No. 318 


200 








aaeeeueaeeeeecansl’ 





News Digest 





the Exposition indicated that automa 


tion will come into its own in the 
plastics industry during the next five 
vears. Automatic controls now make 


possible speedy production of prect- 
sion plastic moldings at rates unheard 
of two to three years ago. Another 
trend evident today is the gradual 
disappearance of the ‘‘medium-capac- 
ity’ machines. Instead manufacturers 
are concentrating on small 2- to 4-oz 
capacity units designed to operate at 
high speeds, and on very large ma- 
chines capable of molding at good 
rates parts such as large television 
cabinets. 


One such machine, now in service, 
can produce two 20-in. TV cabinets 
every four minutes. Such cabinets use 
up to 35 lb of plastic each. In an 
eight-hour day, the machine can con- 
sume up to 6000 lb of plastics ma- 
terial. It is pushbutton operated. 

With new manufacturing 
niques, molders predicted that col- 
ored TV cabinets would soon reach 
the consumer market. Molded of 
urea—the colorful plastic material 
first developed at Battelle Memorial 
Institute for housings for meat scales 

such cabinets will open new mar- 
kets for TV sets. Several brand-new 
colored TV housings were shown at 
the Exposition. 


tech- 


One of the biggest felds tor ex 
pansion of plastics is in the building 
field. Plastics will be soon used for 
structural parts of houses, for gutters, 
downspouts, pipe, interior walls, and 
eventually for exterior walls, it was 
predicted. A number of exhibitors 
had pilot models of such applications 
on display. 

O'Connell is president of the Con- 
solidated Molded Products Corp., 
Scranton, Pa. He is a vice-president 
of Republic Pictures Corp. and be- 
came associated with Consolidated 
when Republic purchased it in 1930. 


Clad Metal Firm 
Enters Plastics Field 


A leading firm in the clad metal 
field has decided, along with a num- 
ber of steel producers, that it is time 
to get into the plastics business. 
Knapp Mills Inc. of New York, one 
of the largest producers of lead clad 
steel and lead clad copper, recently 
announced plans to produce large 





AG 
These? 


Investigate 


MULTI-SWAGE 


Economy Way to Get Volume! 

If it's VOLUME you need on smal 
tubular metal parts similar to these, be 
sure to look into Bead Chain’s MULTI- 
SWAGE Process. Send the part (up to 
144" dia. and to 114” length) and your 
specs for a quotation. Chances are 
you'll find a new way to effect im- 
portant savings. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins without 
sacrificing strength or accuracy. Often 
this is possible to accomplish. 


Typical Applications — 
As terminals, contacts, bearing pins, 
stop pins, male-female connections, ett. 
in a wide variety of electronic anc 
mechanical products:—Toys . . . Busi 
ness Machines . . . Ventilator louvres 
. . . Radio and Television apparatus. .: 
Terminal-boards . . . Electric Shavers 
Phono Pick-ups, etc. For DATA 
BULLETIN, write io 


TRADE MARK 


me BEAD CHAIN «- « 


15 Mountain Grove St., Bridgeport 5, Con" 


Manufacturers of BEAD CHAIN — The kink 
less chain of a thousand uses, for fishing 
tackle, novelty, plumbing, electrical ewelly 


and industrial products. 





For more information, Circle No. +66 
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GUARDING THE QUALITY 





LICENSEES 1 yarn the cz ALLOY PLAN 


V A&A Die Casting Co., West Los Angeles, Calif. 
: The Accurate Die Casting Co., Cleveland, Ohio 
. Advance Pressure Castings, Inc., Brooklyn, N. Y. 
Advance Tool & Die Casting Company, Milwaukee, Wis. 
J, Badger Die Casting Corp., Milwaukee, Wis. 
Central Die Casting & Mfg. Co., Inc., Chicago, Il. 
Cleveland Hardware & Forging Co., Cleveland, Ohio 
Congress Drives Division, Tann Corp., Detroit, Mich. 
Continental Die Casting Corp., 
Division of F. L. Jacobs Co., Detroit, Mich. 
Crown City Die Casting Co., Pasadena, Calif. 
Doehier-Jarvis Division 
National Lead Company, Chicago, Ili. 


Doehler-Jarvis Division 
National Lead Company, Grand Rapids, Mich. 
Doehler-Jarvis Division 
r National Lead Company, Pottstown, Pa. 


Doehler-Jarvis Division 












) small National Lead Company, Teledo, Ohio 
ese, be Dollin Corporation, Irvington, N. J. 
MULTI- Du-Wel Metal Products, Inc., Bangor, Mich. 
(up to Federal Die Casting Company, Chicago, Ili. 
rd your Globe Imperial Corporation, Rockford, Ill. 
| Y C. M. Grey Mfg. Co., East Orange, N. J. 
ns _ Heick Die Casting Corp., Chicago, Ill. : ; 
‘ect im: Hilfinger Corporation, Toledo, Ohio At no extra cost, you enlist the services 
The Hoover Company, North Canton, Ohio f di h h 
Kiowa Corporation, Marshalltown, lowa of an extra guar ian wnen you ave your 
4 Paul Krone Die Costing Co., Chicage, Il die castings made by one of the listed die 
pins for Madison-Kipp Corporation, Madison, Wis. E 
urposes Milwaukee Die Costing Company, Milwaukee, Wis. casters, licensed CZ producers. 
q Monarch Aluminum Mfg. Co., Cleveland, Ohio oo " 
, Mt. Vernon Die Casting Corp., Mt. Vernon, N. Y. Under the Certified Zinc Alloy Plan, 
ew Paragon Die Casting Company, Chicago, II your die castings are subject to periodic, 
j Often : . 
. Parker White Metal Co., Erie, Pa. M = Fiaess Rm 
Precision Castings Company, Inc., Fayetteville, N. Y. searching scientific scrutiny to make Cer- 
Precision Castings company. Inc., Cleveland, Ohio tain that they areon grade, that the alloy 
Precision Castings Corp., Chicago, Ill. ae . 
19 pins Pressure Castings, Inc., Cleveland, Ohio meets the specifications you set. 
t¢., Racine Die Castings Co., Racine, Wis. 5 
a og $t. Lovis Die Casting Corporation, St. Louis, Mo. CZ stands guard on your every job to 
Busi Schultz Die Casting Company, Toledo, Ohio make sure that each and every one of 
be Springfield Die Casting Co., Kenilworth, N. J. - , ‘ ‘ 
louvres Sterling Die Casting Co., Inc., Brooklyn, N. Y. your die castings is of a consistently 
tuS..: Stewart Die Casting Division ° . 
Seiemar of Stewart-Warner Corp., Bridgeport, Conn. superior quality. 
DATA eee a For full details of the CZ Plan, write 
of Stewort-Warner Corp., Chicago, Ill. s ; e 
Stroh Die Mouided Casting Co., Milwaukee, Wis. today without obligation. 
The Superior Die Casting Company, Cleveland, Ohio 
The Tool-Die Engineering Co., Cleveland, Ohio 
Twin City Die Castings Company, Minneapolis, Minn. 
Union Die Casting Co., itd., Los Angeles, Calif. 
Universal Die Casting Company, Los Angeles, Calif. 
Mfg. © Western Die Casting Co., Emeryville, Calif. 
t 5, Conn ae 
The kink 
fr hi AMERICAN DIE CASTING INSTITUTE, INC. 
al, jewel 
366 MADISON AVENUE NEW YORE 17, N. Y. 
lo. 466 Fer more information, turn to Reader Service Card, Circle No. 421 
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154 ideas News Digest ~ Where to oe 
on ways 


scale chemical and process equipment ee 
se from unplasti ized polyviny! chloride 
* oe @ ; j 


In announcing the decision to di 





versify into plastics fabrication, A. P. 


Knapp, president of the company Chromate Type 


disclosed that for the last year he 

had been engaged in foreign licens Conversion€ t 

ing programs which included a sur 0a ings 
vey of latest developments in the 


chemical equipment field in Ger- Luster-on products meet such Govern. 
many, France and Italy. “Our survey ment Specifications as: 

; . OS — 1374 

72 — 53 

AN — P — 32a 

QQ — P — 416 

QQ — Z — 325 


indicated that European engineers 
had had great success in the produc- 
tion of massive and complicated 
chemical service from plastics, some 
of it in service as long as fifteen 
vears, Mr. Knapp said. He revealed 
that in permanently successful appli- Luster-on K, 15, 25, 25AB for 
cations, the material which was most Bright, clear, decorative finishes 
often used was unplasticized poly- or iridescent and color coatings to 
viny] chloride. meet the toughest corrosion re. 

Mr. Knapp added, ‘In attempting sistance requirements On zinc plate 
to translate and extend this European and zinc-base die castings. 


experience to the United States, we ; 
: -on cial for 
must avoid what so often happens sec ae —— q di 
rilliant finish and outstanding 


where new and promising materials : : dni 
“1: 1. ¢ corrosion protection on cadmium, 
7 . : , are utilized on a wide scale for com- P 

154 varied applications of 


mblobdsiine suliide tm the plex purposes. In such cases, there is Luster-on Khaki Drab and 
dine ihe eee | often considerable unjustified dis- Olive Drab for 


: : satisfaction resulti r nisappli- ; : ’ 
scribed in a new booklet now ct esulting from misappli Maximum protection with least 


available. This solid-film lubri- cation, poor design, Of from an possible metal removal on zinc 
asint bes demnenstented walane improper technical understanding of 
antifriction properties under the purpose for which the materials Ee 
conditions of extreme pressure, are suited. ‘When this happens it | Protective Dip #60 

high velocity, elevated tem- leads to confusion, waste, and loss of Golden protective finish for mag: 
perature, or chemical attack. production, much of which should nesium. 

be avoidable. The tendency, then, is 

to blame the basic material. Of Luster-on Cobra 

course, after years of experience have Produces bright lustrous surface 
been accumulated, everyone learns on copper and brass. Offers ex 
what a material can or cannot do, cellent corrosion and _ tarnishing 


plate and zinc-base die castings, 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. Fill in the cou- 
pon below, attach it to your nae 
letterhead and send it off today. but it should not be necess< iry to PECwOSUOR. Eliminates buffing op 
. needlessly expend millions of dollars erations. No toxic fumes in this 

Mol -sultiade | by shot-gun methods of selection or process. 
LEOLY ~ Sb pentyl employment in this day and age. Luster-on Sidehee:: eaul ieee 


the use of unplasticized polyviny! of the country’s largest metal 
| i e ished them: 
The lubricant | chloride in American industries has finishers, have establishe 


7H l s a dependa- 
for extreme conditions | had excellent results in many of the ay ere ee See P al 
r ae . ina ble, low-cost treatment for thou 

simpler applications of this versatile 


: heatie sands of metal items. Data sheets 

Climax Molybdenum Company P —. a . and technical service are available 
1ere is NO reason why the Euro- | widhous cost or dillgation. 

500 Fifth Avenue | pean success with plastics in the pro- | ? 

° duction of big equipment cannot be | Send Sample Parts for Free Processing 

New York City 36NY | equalled here if these elements are | to your Specifications =, 


tog send me your Free Booklet | present: 


“Our investigation revealed that 


(a) the right material is selected 
for the particular job; 
wherever corrosion resistance 
is at an optimum, that the 
use of even minute quantities 
of plasticizer be avoided; 
the equipment is well engi- 

acts neered, designed, and its pur- 


For more information, Circle Ne. 426 pose understood.” For more information, Circle No. 304 
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